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St. Denis Power Station 


TuRBO-GENERATORS OF 10,000 anv 20,000-HP. Capacity In LarGE 


FRENCH CENTRAL STATION AT Paris. 


ITUATED IN THE SUBURBS of Paris 
is the great St. Denis Power Station, 
remarkable in several ways; at present, 
it may safely be said to contain the 
largest installation of steam turbines in 
Europe. Installed in 1905, to keep pace 

~ with the city’s increasing demand for 

electric current needed for electric lighting and exten- 
sions in the field of electric traction, the plant was laid 














Fig. 1. 


By C. Van LANGENDONCK 


eall for repeated extensions of the plant, and the addi- 
tions made within even the short period following the 
start will give an idea of what will certainly be called 
for in years to come. In order to carry out the plan of 
extension during a long period, the station was erected 
upon a large tract of ground; one end of the main 
machine-hall lies in proximity to the Seine River; while, 
at the other end, the hall can be extended almost indefi- 
nitely upon ground which has been left for the purpose 
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GENERAL VIEW OF TURBINE ROOM SHOWING 1 11,000-Kw., 10 6000-Kw. AND 1 300-xw. 


GENERATING SETS 


out with the idea of using steam turbines exclusively, 
and since that date, new machines have been added from 
time to time, so that actually its total output is no less 
than 120,000 hp. 

The St. Denis station is of excellent design, both as 
to convenience of working and as regards future ex- 
pansions, for in course of time the city’s growth will 


in the wide stretch of the St. Denis plain, and thus a 
great increase can be made without disturbing the ex- 
isting portions. 

Following out the same ideas, a single boiler house 
is not used, but the long building is flanked by a num- 
ber of separate boiler plants placed along it at intervals 
to correspond to a certain number of steam turbines. 
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At present, the station contains 56 Babeock & Wilcox 
boilers, arranged in 3 groups for the independent method 
of operation referred to. The combined output of these 
boilers during the period of the standard run is not less 
than 1,100,000 lb. of steam per hour; at the maximum 
rate of steam consumption, the output is 1,300,000 lb. 
per hour. 

One of the notable features of the plant is the effec- 
tive method of coal distribution and transfer by means 
of motor-driven conveyors. In reach of each _ boiler 
house is a large building for the storage of coal. The 
fuel is taken from the flat boats, in which it is delivered, 
by suitably arranged conveyors and is stored in a sin- 
gle large room which serves a purpose similar to that 
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Fig. 2. 


of a silo. Here the coal is picked up by other conveyors 
and is carried to the boiler room, where it is dumped 
into the overhead bunkers from which the automatic 
stoking system is supplied. 


PROVISION FOR EXTENSION 


TO INCREASE the station all that is needed is to ex- 
tend the long hall and, if need be, to erect another boiler 
house and coal bin at this point and the rest of the 
station is not interfered with nor is its operation inter- 
rupted. The condensers, pumps and the like are located 
in the basement. The current is generated in the shape 
of 3-phase current at 10,000 v. for the most part, this 
being sent into town by underground cable and received 
in numerous substations for further distribution. 
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The St. Denis station commenced operations with 4 
steam turbine alternator groups of the Brown Boveri 
type. They are designed on the Parsons system and 
their size is 10,000 hp. At an ensuing period, the 
capacity of the station was much increased and until 
lately it had 10 10,000-hp. turbo-generator sets, making 
a total of 100,000 hp. At that time, the state of steam 
turbine design did not permit of exceeding this size; 
but it is now possible to increase the size of the units and 
to build turbines of 20,000 hp. 

Quite recently, the first 20,000-hp. group was installed 
The new turbine is also of the Brown Boveri Parsons 
type, but its principal improvement over the Parsons 
type pure and simple is the adoption, in the high pres- 


VIEW OF THE 25,000-HP. STEAM TURBINE DIRECT COUPLED TO 3-PHASE GENERATOR 


sure part, of an impact wheel, or rather set of wheels, 
with different chambers for speed stages. Thus there 
is obtained an increase in efficiency in this part of the 
turbine as well as a marked diminution in total length 
of floor space. This advantage allows it to be placed 
in the space that was reserved for a 10,000-hp. turbine 
set, so that the progress in designing is at once apparent. 
The standard speed of the large turbine is 750 r.p.m., 
and the steam consumption is 12.8 lb. per kw.-hr.; with 
a load of 5000 kw., the hourly consumption of steam is 
only 13.8 lb. per kw. 


CONDENSING EQUIPMENT 


THE CONDENSER for the 20,000-hp. turbine was built 
particularly for this machine and is of a special design. 
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Since the water of the Seine River is charged with lime 
and other impurities, frequent cleaning of the con- 
densers becomes a prime necessity; in order to do this 
without shutting down the machine, an improved method 
is used in connection with the new condenser. This 
consists in providing 2 independent chambers for con- 
taining the horizontal refrigerating surface of the ap- 
paratus. These chambers are formed by means of a 
middle partition extending from top to bottom so as to 
divide the main body into halves; each half thus forms 
a separate condenser. This arrangement proves very 
convenient when it comes to cleaning out the con- 
denser, and is regarded as a distinct improvement. 
With this condenser is used a triplex air pump, of 
the piston type, which is driven by a 60-hp. electric 
motor; also a pump for circulating the cooling water, 
which is driven by a 250-hp. electric motor. All the 
































SECTIONAL ELEVATION OF THE ST. DENIS POWER 
STATION 


Fic. 3. 


condensers attached to the 10,000-hp. units are furnished 


with air pumps driven by 50-hp. motors. The cooling 
water is brought from the Seine River through conduits 
running along the length of the building; evacuation 
of the water is similarly accomplished. 


PRESENT EQUIPMENT 


THE ACTUAL state of the whole plant is as follows: 
There are installed for producing 3-phase current, 4 
steam turbine groups of 10,000 hp., and the new one of 
20,000 hp., these turbines working at 750 r.p.m. and pro- 
ducing 10,250 v. at 25 cycles. Two-phase current is 
given by 4 turbine groups of the same size, working at 
835 r.p.m., 12,500 v. and 42 cycles. Two other 10,000- 
hp. turbine groups use one turbine mounted with 2 
dynamos; that is, one alternator for 2-phase current and 
a second one giving 3-phase current. These 3 classes 
of machines make up the total above stated of 10 tur- 
bines of 10,000 hp. and one of 20,000 hp. now in the 
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station. Each of the 10,000-hp. groups is fitted with a 
surface condenser installed in the basement floor. In 
the dynamo hall is also a group of unusual kind known 
as ‘‘polymorphic’’ and, containing no less than 4 dyna- 
mos mounted with the same turbines. These are 2 2500- 
hp. (1500-kw.) alternators, one for 2-phase and one for 
3-phase current, and a pair of direct-current dynamos 
for 550-v. current. Direct current for the needs of 
the station for lighting and motors is obtained from sev- 
eral groups. One of these is a 500-hp. steam turbine and 
dynamo. There are also used 8 different groups con- 
sisting of 3-phase motors of various sizes coupled to 
direct-current dynamos. The direct current is used to 
charge 2 large storage batteries. 

As regards the newly installed 20,000-hp. steam tur- 
bine, it may still be said that it was quite a problem to 
devise a method of transportation for this immense unit 
from the works of the contractors, situated in another 
suburb of Paris. The turbine alone weighs 154 tons, 
and has 3 main pieces of such bulk and weight that it 
was deemed impracticable to transport them by rail- 
road. The rotating piece weighs 44 tons and is 25 ft. 
long, while the lower, half of the body of the turbine 
weighs 46 tons and is 13 ft. long. The transportation 
problem was finally solved by resorting to the use of a 
13-ton wagon drawn by 35 horses. 


Facts About Plant Cost 


N architect asked recently if there was any quick 

rule for determining the approximate cost of an 

electric plant for any building. A study was 
made by the person questioned, and a conclusion was 
reached by which the first cost was compared with the 
value of the annual output of electricity. 

In brief, it developed that a private power plant 
would cost twice what the Edison bill would have been 
for one year. 

The facts from which this short rule was deduced 
were obtained by comparing the first cost with the value 
of one year’s electric output, of 12 plants seleeted at 
random. These costs are as follows: 

Value of Electricity 
Produced Every Year 
(Kw. Hr. < Rate) 

$7,500 

7,900 

12,400 

5,680 

5,000 

10,000 

9,000 

3,000 

18,000 

5,000 

13,000 


First Cost Ratio 

of Plant 
$14,000 
12,000 
16,000 
14,000 
9,000 
15,000 
11,000 
5,000 
20,000 
11,000 
13,000 
85,000 


1.8 
1.5 
1.3 
2.4 
1.8 
1.5 
1.2 
1.7 
1.1 
2.2 
1.0 
1.9 


12 ) 19.4 


Average 

Thus on an average the actual or estimated annual 
bill for electricity, increased by 0.6, will give the ap- 
proximate cost of the power plant.—lIsolated Plant. 
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Power Plant Records 


SUGGESTIONS FOR KEEPING ReEcorps, How 
to Use Tuem. By Grorce H. WALLACE 


WING to the great variety of conditions that exist 
in power plants as a class, it is impossible to set 
any hard and fast method as to how to go about 

keeping a record of daily events in the plant, as there 
are no 2 plants in which the same method or form would 
be applicable. However, there is no plant of any size 
but what it is possible to inaugurate and maintain a very 
fair log of running events and conditions, and it can be 
safely said, that there is no case where it will not be of 
inestimable value both to owner and engineer. 

There are many plants where the indicator is un- 
known, and although it is considered a real necessity 
by thinking engineers, even the simplest plant can make 
considerable progress by making a note of some of the 
more important items that enter into cost of operation. 

Not a few engineers, while not making any pretense 
to keep a record of any kind, do weigh the fuel, and com- 
pare these weights from day to day. This, at best, is 
mere guess work, for while one day may compare favor- 
ably or unfavorably as the case might be, with another 
in regard to fuel consumption, there is no method of 
knowing first of all what has been done with the fuel in 
the way of evaporation, or, what is equally important, 
of knowing what has been done with the steam when 
evaporated. 

The custom of purchasing the fuel on the dollars and 
cents method, in preference to its suitability for the 
conditions to be met, is quite general. Coal is bought 
from the lowest bidder, usually, irrespective of its fuel 
value, or its suitability for the conditions at hand. 

It is possible that the boilers may be carrying about 
the limit of their capacity, with a first class fuel, and 
when a fuel lower in heat value and with a greater per- 
centage of ash is substituted by those who have to do 
with the purchasing of the supplies, the cost of the fuel 
for any given time, or for evaporating a certain amount 
of water, will be considerably higher, although the fuel 
costs much less per ton. 

There is one little fact that is generally lost sight of 
by the owner, and also by many engineers, and that is 
the losses attendant upon using inferior fuel, the addi- 
tional cost of removing the ashes, etc., and also the losses 
incidental to excessive use of the firing tools in keeping 
the fire in as good condition as possible amounting to 
quite an item in the course of a month, even in a small 
plant. 

As an almost universal rule, ashes must be removed 
from the premises at a cost, either of hired teams and 
wagons, or of those attached to the plant. It then stands 
to reason that the greater the percentage of ash, the 
greater will be the cost of their removal, and this is an 
additional item chargeable to unproductive labor, and 
overhead expenses. 

Instances are upon record where changes have been 
made from coal to oil as fuel, where the care incidental 
to the removal of the refuse was enough to warrant the 
change to oil, although the latter, when viewed strictly 


from the amount of water evaporated per dollar’s worth 
of fuel, and figuring in the upkeep, was higher in cost. 

Part of the ash is removed from the fire in the form 
of clinkers and these are found more in the cheaper 
grades of coal, than in the better grades, and the losses 
incidental to their removal from the fireboxes, in excess 
air admitted, cooling of the boilers, leaky tubes, renewed 
firebox linings, and other incidental losses make the 
handling of these clinkers an item that must be reckoned 
with. 

The loss in actual heat units which accompanies the 
removal of clinkers from the fire is no small one, as the 
heat in a narrow load of red-hot clinkers is considerable. 
To cool these with water as is the universal custom, not 
only takes water that costs a certain amount, but the 
accompanying inconvenience, and scattering ashes about 
the boiler and engine rooms, is one that many engineers 
know all too much about. 

So, while the engineer is keeping a record of the 
weight of the coal consumed per day, and the weight of 
the ash, it is the first step in the series that goes to make 
success of plant records, even though no effort is made to 
note what is being done with the coal in the way of 
evaporation. 

Where the coal is bought in carload lots, noting the 
weights of the cars and the length of time they will run 
the plant, is not an accurate method, as usually there is 
considerable discrepency in the weights owing to theft 
in transit, ete. A loss of as much as 5 tons in a 60-ton 
car has been noted. Ever the local dealer is not always 
above suspicion. 

In view of these facts, the only safe way, one that is 
accurate and satisfactory, is to weigh the coal as used 
and the ashes as removed. This work, well established, 
is the foundation on which a good record system can be 
built up, the completeness of which is governed only 
by the size of the plant, and the means of securing the 
data. 

Primarily, coal is burned under a boiler for the sole 
purpose of evaporating water and generating steam. 
What is done with the steam does not, for the present, 
need to be considered. 

The entire problem is then summed up in the fact 
that one must see that he is evaporating as much water 
as conditions will permit, and this brings up the second 
item in the problem of plant records, that of weighing or 
measuring the feed water. 

When the total number of plants and factories are 
considered, there are comparatively few that do not 
purchase their water supply from municipal water sup- 
ply concerns, and although the water usually runs 
through a meter, this generally measures all water used 
throughout the factory, so that it is quite unsatisfactory 
to use such a meter to check up the evaporation. 

Even if there is a separate meter for the boilers, there 
is considerable liability of error, as it is well known that 
wear of the internal parts by the water, will permit all 
the way from 1 to 10 per cent excess water to pass by the 
meter above the actual amount registered. 
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Presuming, however, that there is a separate meter 
for the boilers exclusively, it can be checked up at in- 
tervals by weighing the water in a barrel or tank on 
scales, and comparing this with the register of the meter. 
In this way the percentage of difference can be accounted 
for in recording the amount of water used by the boilers. 

Where a meter is not available, a good substitute 
that is quite accurate can be contrived at small expense 
by attaching a small Veeder revolution counter to the 
pump that will record the strokes. These instruments 
ean be purchased for about $1.50. 

Then insert a valve, or better still, a relief valve, 
in the line between the pump and the boiler, in such 
a manner that all of the pump discharge can be passed 
through it at a pressure equal to that in the feed line 
when the pump is operating normally. 

This water can be weighed for any given time and 
the weight checked up with the revolutions of the Veeder 
counter, and from that can be worked out the number 
of gallons or pounds of water pumped per revolution of 
the pump. This kind of a device can be made quite ac- 
curate by watching the packing closely so as to keep the 


_ piston leakage as low as possible, and practically con- 


stant. 


TEAM separators are imperatively required for 
the protection of modern high-speed steam ma- 
chinery. The higher pressures carried increase the 
danger from water hammer due to slugs of water in the 
steam mains. The higher rates of driving boilers, often 
at 200 to 300 per cent of the rated capacity, increase 
the possibilities of priming, foaming and lifting of water 
from. the boiler. Higher piston speeds increase the 
probability of damage in case water should enter the 
engine cylinder. Steam turbines are peculiarly sensi- 
tive to damage by water in the steam. Moreover, the 
use of steam separators of the receiver type makes pos- 
sible higher velocities through the steam piping, hence 
smaller piping and fittings, less first cost and less loss 
by radiation. 

The utilization of exhaust steam from reciprocating 
engines in low-pressure and mixed-flow turbines demands 
separators for the removal of the oil and moisture from 
the steam before it enters the turbine. The use of super- 
heaters by no means obviates the use of separators, which 
should be installed between the boiler and the super- 
heater, otherwise water carried over to the superheater 
will curtail the superheating effect, about 20 deg. of 
superheat disappearing for each 1 per cent of moisture 
brought into the superheater with the steam. Further- 
more, superheaters are soon ruined from the accumula- 
tion of scale where the water contains scale-forming 
matter and separators are not employed. 


Errects oF Wet STEAM ON ENGINES 


THE PRESENCE of moisture in steam causes more 
steam to be consumed to produce the same horse-power 
ian the engine or turbine, the ‘‘water rate’’ being in- 
creased, as a rule, about 2 per cent for each 1 per cent 
of moisture. 


Use of Steam and Oil Separators 


NEcEssITY IN MoperN Power PLANT, WHERE THEY 
SHOULD BE INSTALLED AND PRINCIPLE OF OPERATION 


There are on the market at present, several hot water 
meters that operate on the V-notch or the pressure tube 
principle, and these are calibrated at the manufacturers’ 
and are known to be accurate. If an engineer is so 
fortunate as to have one of these instruments, his method 
of keeping records is considerably simplified. 

With some means of weighing the coal and ashes and 
measuring the water evaporated, the main features of 
power plant records have been established, as all else 
depends on these and is in a sense subordinate to them. 


In many plants where the coal is purchased from 
local dealers, advantage is taken more frequently than is 
suspected when it is known that there are no records 
kept, but when the coal and water are weighed and com- 
parisons made, it serves as a check against inferior coal 
and weight. 

Then there is great satisfaction in knowing just what 
one can do and, if there is a gradual falling off in the 
efficiency, it is up to the engineer to look for the cause, 
whereas if no records were kept, these losses would con- 
tinually and gradually become greater until they would 
place the cost of operation where it would be a fit subject 
for the dreaded central station man. 

(To be continued. ) 








By removing from the steam this constant small per- 
centage of moisture, it is possible to lubricate reciprocat- 
ing engines and pumps with a smaller amount of cyl- 
inder oil. Ordinarily the cylinder oil consumption can 
be reduced one-half, while at the same time reducing 
the wear and friction in the engine. This saving is 
conditional upon the use of a good separator. 

Water in steam will cut the edges of the valves and 
ports, causing leakage and improper distribution of the 
steam with consequent strain upon the working parts. 
Sometimes water will also neutralize the action of the 
oil in the cylinder and permit surface cutting. 

The possibility of wrecking the engine is perhaps 
the most important consideration, as a broken engine 
means not only the cost of repairs, but usually a much 
greater loss through the stoppage of production. The 
water of condensation entrained with the steam and car- 
ried with it into and out of the cylinder, seldom is suffi- 
cient to cause breakage, though it may occasion disagree- 
able slapping in the cylinder and loosening of connect- 
ing rod boxes, but when pockets are allowed in the pipe 
where water may gradually collect and be carried over 
in volume with the steam into the cylinder, then in- 
jury to the engine is only a question of time. 


SEDIMENT IN STEAM PIPES 


More or less scale is carried over with the steam, 
this process going on for weeks or even months after 
the plant is in full operation. The explanation is prob- 
ably due to the scouring action of the steam, and the 
gradual detachment of scale by the alternate heating 
and cooling of the pipe. 

The presence of this scale results in the cutting and 
scoring of stop valve seats. In the engine the grit is 
very destructive to piston rings, cylinder walls and pack- 








ings. A separator at the engine alleviates this trouble, 
as most of the scale lodges therein and, although the 
steam trap or drain valve is affected thereby, this is a 
minor matter compared with the damages involved by 
its working through the engine. 

Where a steam trap is not fitted or is of insufficient 
capacity, the boiler sludge will deposit in the corners 
and cavities of the valve chest, in the clearance spaces 
of the cylinder, behind the piston rings, ete. Its pres- 
ence will, of course, greatly increase the loss in power 
due to friction. The boiler sludge is especially objec- 
tionable where the oil is introduced direct to the valve 
chest, as a great part of the oil lodges on the walls of 
the valve chest and the boiler deposits stick to the oil 
film. Where the oil is introduced into the main steam 
pipe, and in a finely divided state carried through the 
engine, the greater part of the boiler sludge will be 
swept through the engine, and the valve chambers, cyl- 
inders, ete., will therefore present a proportionately 
cleaner aspect than where cylinder oil is applied by the 
direct method. 

The receiver type of separator provides a large sup- 
ply of steam close to the throttle, thereby steadying the 
flow of steam out of the boiler and through the steam 
line, and reducing the tendency of the boiler to prime. 
It makes the flow of steam more regular, diminishing 
the tendency to pick up water, and by acting as a cush- 
ion for the column of steam, reducing the vibration of 
the piping system. It makes possible and profitable the 
use of smaller piping and smaller valves and fittings, 
the saving being generally greater than the cost of the 
separator. The use of smaller piping and fittings also 
reduces the loss of heat and fuel by radiation. 


Use on Air anD Gas Lines 


THE SEPARATOR is equally suitable for removing 
liquid or solid particles from any gas or vapor, and is 
particularly recommended for removal of water from 
compressed air. When air at atmospheric pressure and 
temperature and say at 50 per cent saturation, is com- 
pressed to one-tenth of its original volume and cooled 
to the initial temperature, four-fifths of the moisture 
will be condensed as fog or as water upon the sides of 
the container or pipes. This surplus moisture is then 
easily removable in this form, by passing through a 
separator. The separator is similarly useful for re- 
moving tar and soot from producer gas for use in gas 
engines, protecting the valves and cylinder and piston 
surfaces of the engine from grit and scoring and accumu- 
lation of gummy deposits. 

Where engines are operated condensing, it will usual- 
ly pay to install a vacuum oil separator between the 
engine and the condenser, in order that the condensate, 
which is pure distilled water, may be employed for 
boiler feeding. The only essential difference between 
removing oil from steam under vacuum conditions and 
removing oil under atmospheric pressure, is that the 
density of the steam is greatly reduced and its volume 
increased. With the same velocity the oil removing 
action of the separator is more efficient because of the 
lower density of the steam. This, however, leads to 
large dimensions, and it is therefore necessary that 
vacuum oil separators be designed and installed with 


expert care. 
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PRINCIPLES INVOLVED 


In oRDER to understand the mechanics of the sepa- 

ration of particles of water or oil carried in the steam 
current, it is first necessary to pay attention to the 
state in which the mixture reaches the separator. 
Where there is any considerable run of piping ahead 
of the separator, a large part of the entrained water 
collects at the bottom of the pipe, carrying with it in 
the case of exhaust steam a considerable portion of 
the oil, and provision must be made for separating this 
steam by diverting it directly into a receiver or other re- 
ceptacle. A mere well or tee in the pipe will not perform 
this office satisfactorily. Some of the water or emulsion 
will fall into the well, but some of it will be jumped 
over the gap. Opportunity must be provided for the 
flow of large flushes of water directly into the well, 
without breaking up or spraying, and once in the well, 
the water must be protected from the action of the 
steam current, otherwise particles will be picked up 
again into the steam and broken into a fine mist or 
spray. : 
The stopping and separation of the flying particles 
of water or oil carried in suspension in the steam cur- 
rent is another matter, requiring even more careful 
handling. 

The resistance through a separator increases as the 
square of the velocity of the steam through constricted 
passages, also as the number of turns which the steam 
is required to make, and is the greater the smaller the 
radius of such turns. 

Where condensed steam is to be fed back into the 
boilers, all the oil must be taken out, and a separator 
that will take out all the oil from exhaust steam will 
also take out all the water when used on live steam, 
and will realize all the economies due to complete re- 
moval of the water from the steam, in the way of 
greater engine or turbine economy. 


EXAMPLES OF EFFICIENCY 


As AN instance of the efficiency of oil separators, 
we quote the following from a report, made 8 yr. ago 
by the-chemist of one of the largest locomotive building 
concerns, upon a separator attached to and forming a 
part of the first of a number of feed-water heaters sup- 
plied to that concern: ‘‘The water was flowing freely, 
and therefore the sample should show the degree of 
separation of oil from the water in these heaters. Be- 
cause of the very minute quantity of oil, the sample was 
agitated from time to time for 2 days with chloroform, 
which we thought would be the best solvent to use, and 
it was allowed to evaporate below its boiling point, to 
prevent loss of oil. Sample showed 1.6 parts per 
million.”’ 

In another case, the boilers had been closely in- 
spected every 2 weeks, and at no time was a trace of 
oil detected in any part of any one of them, although 
they had been using water from an open feed-water 
heater provided with an oil separator. 

Chemical analysis made of feed-water, after sepa- 
rators had been installed, showed that it contained 
19/100 of a grain of oil per gallon, and no floating oil 
appeared in the hot well of the engine using the oil 
separators. —F rom Harrison Safety Boiler W’ks 


Bulletin. 
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Lubrication and Governing of 
Self Contained Steam Engines 


EFFICIENT AND RELIABLE LUBRICATION AND GOVERNING. 
PERMANENCY AN ImpoRTANT Factor IN GOVERNING 


N the lubrication of enclosed steam engines, 2 gen- 
| eral systems are used, both of which are automatic 

in their action. One is commonly known as the 
splash system; the other as the pump and filter system. 
Figures 1 and 2 illustrate the splash and pump and 
filter systems respectively. 

Generally speaking, each system has its advantages. 
The splash system does not depend upon oil pumps, 
piping or supervision to have it operate in a reliable 
manner. No moving parts are required other than the 
moving parts of the engine itself, but the oil may not 
be so clean and may run at a few degrees higher tem- 
perature than in the case of the other system. The ad- 
vantage of the pump and filter system lies in the use of 
cooler and cleaner oil, and should result in a minimum 
wear of engine parts. 

Experiments made by the builders of these engines, 
which were equipped so as to be operated either way, 
show that the oil was about 15 deg. warmer when run- 
ning with the splash system, and there appeared to be 
about the same amount of wear of engine parts in each 
ease. In view of this, however, there appears to be lit- 
tle advantage in either method over the other. 


In order that the system may contain a large quan- 


FIG. 1. SPLASH LUBRICATION 


tity of oil, an unsually large filter is provided for the 
pumping system, and it is placed above the engine so 
that the oil can gravitate to all of the bearings. If 
desired, both systems may be put on the same engine. 
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The opening or closing of 2 valves will stop one system 
and start the other. 

In Fig. 3 is illustrated the Robb-Armstrong-Sweet 
governor, which is used on these engines. The governor 
weight, which is supported at the end of a flat-leaf 
spring, moves out and in as speed conditions may 
require. 


FIG. 2. PUMP AND FILTER SYSTEM OF LUBRICATION 
As far as the weight support is concerned, the 
governor is without friction; but, to give it sta- 
bility, a dashpot is used. The dashpot prevents 
excessive vibration or swinging back and forth of 
the governor arm, which would naturally follow 
from a frictionless governor, and which, unchecked, 
would make the governor over-sensitive. The 


FIG. 3. ROBB-ARMSTRONG-SWEET GOVERNOR 


degree of stability which the dashpot can be made to 
give, may be adjusted to suit the conditions, and varia- 
tions can be made in the closeness of regulation to cover 
every requirement without changing the weight. 








Adjustments can be so accurately made with this 
governor that no synchronizing devices are necessary 
for the operation of 2 or more engines in parallel. Un- 
less otherwise ordered, such governors are usually set to 
regulate the engine at 2 per cent speed variation be- 
tween no load and full load, although closer regulation 
can be given, if desired. 

Steam engines manufactured by the Chandler and 
Taylor Co., of Indianapolis, employ the foregoing meth- 
ods of lubrication and governing. 


Starting New Boilers 


CLEANING, FILLING AND Emptyine BorLers ; DRYING 
SETTING AND Starting Drarr. By RECEIVER 


HEN a new boiler is set, it should be carefully 
examined to be sure that all foreign substances 
and tools are removed before it is filled with 

water. A new boiler always contains much grease from 
the shop processes and frequently boiler makers’ hand 
tools are left inside. 

This grease should be thoroughly removed before the 
boiler is cut into the line, because foaming is likely to 
result if it is not thoroughly cleaned; if the feed water 
contains much scale forming material, the particles 
will become coated with oil and settle, thus making the 
scale harder to remove and in some eases increasing the 
danger of bagging the boiler. 

It is not good practice to put a newly set boiler at 
work the first time a fire is built in the furnace, because 
the walls are green and have not had a chance to dry 
out and are, therefore, more liable to crack on the first 
firing up of the boiler or shortly after. Therefore, we 
will fill our new boiler with water up to the second 
gage cock, and put into it about 50 lb. of soda ash for 
each 190 hp. rating of the boiler. If the new boiler is 
one of a battery, it should be filled from the feed pump 
that feeds the other boilers, and the feed water will 
have a comparatively high temperature, which is an 
advantage. Leave the top manhole plate off and lay a 
fire on the grate. One way to do this is to put in suffi- 
cient wood to cover the grate with the smallest pieces 
at the front and with the uptake damper partially open 
with the ash pit doors open. If another boiler is run- 
ning, a scoopful of live coal from another boiler thrown 
on the small wood will ignite the new fire. After the 
wood gets a good start, shut the fire doors.- Care must 
be used not to raise the temperature too rapidly; as the 
wood gets to burning, add coal and let the temperature 
come up gradually, letting the fire burn slowly for 2 
days, at least, before the water is allowed to come to a 
full boil, then boil the boiler out for a day or so. Let 
the fire out and after the boiler has cooled off, open the 
blowoff and let the contents run off. Then thoroughly 
wash out the interior with clean water and with a good 
pressure ; refill with clean water and put on top manhole 
plate, ready for work when required. 

When a boiler has been let down and it is necessary 
to refill it, be sure to open the gage cocks to allow the 
air to eseape as the water enters. Sometimes when the 
boiler has been shut off from the steam main and the 
blowoff valve is opened, the contents escape slowly, and 
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to hasten such action open the gage cocks; this equalizes 
the pressures inside and out of the boiler and the water 
can then run out by gravity. 

Unless some opening is made to admit the atmosphere, 
the water will enter slowly and will eventually compress 
the air in the boiler, which will materially increase the 
time required to get up steam and has been the cause 
of more than one disaster. 

Natural draft with a chimney depends upon the dif- 
ference in weight between a certain volume of hot gases 
from the furnace and an equal volume of air to create 
an upward flow in the chimney. This is because, as the 
furnace gases become heated, they expand and thus he- 
come lighter, bulk for bulk, than an equal volume of 
air; as they are lighter, they tend to rise, being forced 
upward as the colder volume descends to reach the 
source of heat. 

In the ease of a new chimney, and frequently with 
one that has been used for some time, it has become 
damp and the upward flow of gases is reduced. To 
overcome this and cause the chimney to draw, a fire is 
built in the base of the chimney; this heats the air in 
the chimney, causing it to rise and thus start a circula- 
tion through the ashpit gates and fire the heating surface 
of the boiler uptake and out the chimney top. 

After the setting has become dried out, the fire may 
be increased and the pressure raised. When the steam 
gage is known to be correct and indicates that the pres- 
sure within the boiler is equal to 2 or 3 lb. over that in 
the main, the boiler main stop or king valve may be 
opened, thus allowing the boiler to discharge into the 
steam main. It is good practice to provide the main 
stop valve with a small bypass valve to be opened before 
the main valve, which will insure the equalization of 
pressures before the main valve is opened. One good 
feature about the automatic nonreturn stop valve is that 
it cannot be opened until the pressures in the boiler 
to be cut into the main and the pressure in the main 
are identical. Many serious accidents have been caused 
by cutting in a boiler before the pressure was equal to 
that in the main. 

It is not always advisable to cut a boiler into the 
main steam line during working hours, if it can be 
avoided, when the line supplies condensing engines. 
This is because the air which the boiler contains is liber- 
ated with the steam into the main; and when the boiler 
plant is small, especially, this air passing through the 
engine is more than the condenser can handle as normal 
conditions of operation and the vacuum breaks. If the 
boiler to be cut in can be allowed to discharge through 
a small line to the air or elsewhere for a few seconds and 
thus allow the air to pass off, no trouble will be experi- 
enced. Therefore, in such cases it is better to cut in 
the boiler when the condensing engine is not running. 

This condition has actually occurred several times 
in the writer’s experience. 


ARCHITECTS HowarD AND MERRIAM are now engaged 
on the plans for a $50,000 power house building to be 
erected at Bowling Green, O., by the Bowling Green 
State Normal College commission. Bids closed last week 
and the contracts will soon be awarded for a $100,000 
science hall building at the same institution. 
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Electrical Machinery and Appliances 


For Generating, Transmitting and Using Current 





Practical Electrical Engineering 


RELATION OF ELECTROMOTIVE FoRCE OF GENERATORS TO SPEED, FLUX AND NUMBER 
oF ConpucTors. ARMATURE MAGNETIC REACTION AND LimiraTIONS OF HEATING 


LECTROMOTIVE force in a generator depends 
E upon armature speed, the number of armature con- 
ductors and the method of connecting them, and 

the flux or lines of force passing through the core. 

As 1 volt is produced by a conductor cutting across 
10°, or 100,000,000 lines of magnetism a second, to get 
the e.m.f. of a dynamo conductor we multiply the lines 
per pole by the poles on the machine and the revolutions 
per second, and divide by 10*. This quotient times the 
conductors in each armature circuit gives the voltage 
generated by the armature. 

For a series wound armature, having only 2 sets of 
brushes, there are 2 circuits and the conductors in series 
in each circuit will be half those on the armature. For 
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the flux per pole and the number of armature conduct- 
ors must be determined. Assuming the same voltage, 
flux and speed as in the first problem we find the num- 
ber of conductors as shown in the operation in the lower 
part of Fig. 2. 

Similar operations for determining the electromotive 
force and number of conductors of a multiple-wound 
armature are given in Fig. 3, the voltage being 250 
instead of 500. 


LIMITATIONS ON OUTPUT 
THE OuTPUT of a generator is limited by 2 consider- 


ations—the carrying capacity of the armature conduct- 
ors and the distortion of the field by armature reaction. 
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FIG. 1. FORMULAS FOR VOLTAGE OF AN ARMATURE, AND 
NUMBER OF CONDUCTORS PER ARMATURE CIRCUIT 


a multiple-wound armature with as many circuits and 
sets of brushes as there are poles, the conductors per 
circuit will be the total number on the armature divided 
by the number of poles. Figure 1 gives the rule in 
shape of a formula. 

The second formula, for determining the required 
number of armature conductors per circuit for produ- 


‘cing a given voltage when the other factors are known, 


states that this number is equal to the product of the 
electromotive force, and 10*® divided by the product of 
the revolutions a second, the number of poles and the 
flux per pole. 

Let us assume that a given generator runs at 10 
r.p.s., has 500 conductors and has 4 poles, and that the 
flux per pole is 5,000,000. For a series-wound armature, 
the working out of the problem for determining the 
electromotive force is given in the upper part of Fig. 2. 
When designing a generator the electromotive force is 
usually decided upon in advance, also the speed, so that 


FIG. 2. COMPUTATIONS FOR SERIES-WOUND ARMATURE 


The evidence of the machine having reached its limit 
from the first cause is the development of high tempera- 
ture in the armature; distortion of the field is indicated 
by excessive sparking at the commutator. 

Sparking should be fully considered when designing 
a generator, for undue reliance upon shifting the 
brushes to prevent sparking, or an excessive strength 
of the field, is wasteful of energy. In a well-designed 
generator, sparking should not occur within the limits 
of the working range, which may include an overload 
of 25 per cent above the rated capacity. 

Heat, which is being continually generated in the 
armature, owing to the resistance of the conductors, is 
given off from its surface to the surrounding air. This 
radiation of heat can occur only when the generator 
is hotter than the air. 

When a generator is first started, it is at about the 
same temperature as the surrounding air, so that when 
the losses in the armature begin to generate heat, this 
heat cannot pass off to the air; but, instead raises the 
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of the output varies with the size of the machine, the 
smaller machines being less efficient owing to lack of 
suitable ventilation and the high resistance. 


temperature of the armature until it is enough hotter 
than the surrounding air to cause all of the heat being 
generated to be given off. 

With a constant load, the amount of heat generated 
will become constant, and it will be given off as fast 
as it is developed, but with an increase in load, the 
temperature will again rise until the armature is enough 
hotter than the air to give off the increased amount of 
heat. 

Copper and iron parts of an armature can stand 
high temperature without serious effects, but the insu- 
lating materials will become carbonized and rendered 
useless. For a short time the usual insulating material 
will withstand a temperature considerably above 200 
deg. F., but experience has shown that if it is continu- 
ally subjected to a temperature much greater than 180 
deg. F., it will gradually become charred. Therefore, 
it is usual to design an armature so that it is never 
subjected to a continual temperature greater than about 
170 deg. F. As a consequence, the current which raises 
the temperature to that figure, is the limiting output 
that an armature can safely give. 

Since, for a given output, the temperature of the 
armature will rise a certain amount above that of the 
surrounding air, it is evident that, if the air is originally 
of a high temperature, the armature will actually have 
a higher temperature when giving off a certain amount 
of heat than if the air were cooler; that is, for a certain 
amount of heat generated, the temperature of the arma- 
ture will rise to a certain number of degrees above the 
temperature of the air. The average temperature of the 
air in places where generators are installed is frequently 

as high as 90 deg. F., so that the allowable rise in tem- 
perature of the armature above that of the air is about 
80 deg. F., and the usual rating of generators is based 
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COMPUTATIONS FOR 4-POLE, MULTIPLE-WOUND 
ARMATURE 


FIG. 3. 


upon this figure. This permits an allowance of 2 to 3 
watts per square inch of armature surface for a speed 
of 50 ft. per sec., 3 to 5 watts for 100 ft. per sec., and 
5 to 10 watts for 200 ft. per sec. 

The chief cause of heating in an armature is the 
resistance that the conductors offer to the passage of 
the current. This gives rise to a loss in watts, commonly 
called I?R loss, which is equal to the square of the 
current in amperes, multiplied by the resistance in ohms. 
Thus, if the armature resistance is 2 ohms and the cur- 
rent 10 amp., the loss==10? X 2==200 watts. To re- 
duce this loss the armature resistance is made as low 
as practicable with the design, the size of the armature 
conductors naturally being limited by commercial and 
mechanical considerations. The I?R loss in percentage 
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There is also an iron loss in armatures which is 
based upon the frequency and density. This loss has 
been plotted in the shape of curves giving the loss, from 
actual experiments, in watts per cubic inch or watts per 
pound. Knowing the frequency and density of magnetic 
flux the loss in watts can be found for any weight. 
Watts = wt. lb. X cycles per second * magnetic flux per 
square inch X 0.000,001,8. 




















FIG. 4. CROSS MAGNETIZATION BY ARMATURE COILS SHOWN 
VERTICAL. FIELD MAGNETIZATION HORIZONTAL 


The term frequency as applied to direct-current ma- 
chines may be somewhat confusing, but it should be 
remembered that any given point in an armature is 
constantly passing poles of different polarity, therefore, 
we have in effect the same core conditions as in an alter- 
nating-current machine, and were it not for the com- 
mutator and brushes we would have an alternating cur- 
rent. The number of magnetic cycles a second, f, is 

f—r.p.m. X number of pairs of poles + 60. 

For example assume that a 4-pole generator makes 
600 r.p.m., then we have: f= 600 « 2 + 60 = 20 cycles 
per second. 

ARMATURE REACTION 








TO UNDERSTAND this armature reaction and its mag- 
netic effect, the armature current sets up a magneto- 
motive force in the core which. combines with the field 
magnetomotive force, the resultant of these 2 forces 
causing the flux to be shifted so as to decrease the mag- 
netic density at the trailing pole tips and increase 
it at the leading pole tips. This distortion is propor- 
tional to the armature current. As the field flux is 
shifted forward in the direction of the rotation of the 
armature the brushes have to be shifted forward or 
given ‘‘lead’’ to obtain the proper field for sparkless 
commutation, as will be explained later. 

This sets up 2 components in the armature known 
as cross ampere-turns and back ampere-turns. ‘I'o il- 
lustrate these 2 components more fully refer to Fig. 4, 
where the light and dark circles about the armature 
represent the conductors, and brush positions the theo- 
retical neutral points. The current is assumed to be di- 
rected away from the observer in the conductors repre- 
sented by the dark circles and toward the observer in 
the light circles, setting up a magnetomotive force and 


cross magnetizing the core in the direction of the arrows. 
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This action is according to the law of electromagnetic 
action. If the current should be reversed in the arma- 
ture, the magnetomotive force would assume a direction 
opposite to that shown in Fig. 4. 

The phenomenon. just explained illustrates the action 
of the cross ampere-turns whose magnetomotive force 
acts at right angles to the field magnetomotive force. 
When a forward lead is given to the brushes, the neutral 
line is shifted from A in Fig. 5 to B. Under these condi- 
tions of operation the conductors included in the space 
between the pole tips form back ampere-turns which 
directly oppose the field magnetomotive force. The effect 
of this is to distort or shift the path of the field flux, 
and alter the amount. 

Shifting the brushes forward is necessary because, 
as 2 bars of the commutator pass under the brush the 
coil connected to these bars is short-circuited through the 
brush and, unless some electromotive force is set ‘up 
which will stop the current flowing in that coil, there 
will be a flash or spark when the short circuit is broken 
by a bar moving away from under the brush, the same 
as when a switch carrying current is opened. 

















FIG. 5. EFFECT OF SHIFTING BRUSHES FOR LEAD 


The forward lead of the brushes brings the short- 
circuited coils under the influence of the field flux in 
the trailing pole tips, so that an electromotive force is 
generated in them to cause the current to flow in the 
same direction that it will flow after the coils pass the 
brushes. : 

From time to time many devices have been suggested 
for eliminating armature reaction ; but an effective meth- 
od of reducing it, and one which is universally used, is 
to construct the armature of slotted disks. The teeth 
taper somewhat towards the roots, as the slots between 
them must have parallel sides to take in the conductors. 
With this construction of core, it will be seen that the 
density of the lines of force in the teeth must be con- 
siderably greater than the density in the air-gap, and, 
in fact, a decidedly appreciable reluctance is thus added 
to the magnetic circuit. 

Density is usually carried so high that saturation is 
nearly attained, and the effect of the cross ampere-turns 
of the armature is far less noticeable. This saturation 
of the teeth, by introducing reluctance into the magnetic 
circuit, obviates the necessity for a large air-gap. The 
clearance is then determined, not only by the relation 
of the cross ampere-turns acting on the air-gap to the 
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field ampere-turns required for the air-gap, but also the 
effect produced on the pole faces by the moving teeth. 

With slotted cores, we can allow a larger volume of 
current than would be permitted with a smooth core, on 
account of the distortion of the field being so much less, 
and conditions favorable to satisfactory results will 
usually be secured by allowing sufficient cross-section in 
the armature conductors and a high density in the teeth 
together with a well-proportioned air-gap. 

The distribution of the lines of force in the air-gap 
is not even, but is more dense opposite the teeth so that 
when the armature rotates, rapid changes of magnetiza- 
tion density in the pole faces are produced by the motion 
of the teeth. This results in the generation of eddy cur- 
rents in the pole faces and causes heating, the eddy 
current loss. assuming large proportions when magnetic 
density changes are large. 

Making the air-gap length from the pole face to the 
surface of the teeth, as large as possible compared to the 
width of the armature slot, permits the distribution of 
flux to become more uniform as it has a chance to spread 
out. This is also the reason for overhanging tooth ends 
and closed slots as used on some machines. 


ARMATURE CONDUCTOR CURRENT DENSITY 


No strict rule can be given for the current density 
in armature conductors as it varies over quite a wide 
range. The mechanical construction of the winding and 
provisions for ventilation have much to do with this fea- 
ture as also do the conditions under which the machine 
will operate. In ordinary cases it is not usual to go 
below 600 circular mils per ampere. For special pur- 
poses, 500 circular mils may be used, or even 400, and 
again when conditions are such that a heavy overload is 
carried at times, or the temperature of the surrounding 
atmosphere will be very high, 1000 circular mils may 
be employed. 

(To be continued. ) 


Electrolysis in Reinforced 
Concrete 


Irs CausE, EFFEcT AND PROPOSED 


Remepy. By Davip R. SHEARER 


HIS matter has been closely investigated and thou- 

sands of experiments, covering a period of nearly 

10 yr., have been made and recorded. These ex- 
periments, when tabulated and compared with existing 
conditions in exposed structures, clearly indicate the 
true status of the resultant hazard and the protective 
measures to be taken. 

It has been conclusively shown that no electrolytic 
action is to be expected from alternating current, thus 
narrowing the sources of danger to the following three: 

1. Current leaving the rails and straying from d.e. 
railway systems. This is usually prevented by a thor- 
ough rail bonding. 

2. Return current from central station d.c. lighting 
system, in cases of leaks or grounds. 

3. Return or ground current flowing to an isolated 
d.c. plant located in the building under discussion. 

The latter, no doubt, forms the most frequent hazard. 





Several causes for the failure of reinforced concrete 
under electrolytic action, have been advanced, but it 
appears that the real cause is not a chemical decompo- 
sition of the concrete, as was originally supposed, but 
mechanical stresses brought about by the corrosion and 
oxidization of the steel reinforcement itself. If we 
could entirely oxidize a reinforcing bar, its volume would 
be increased 2.2 times, and in making this change an 
enormous expansive force would necessarily be exerted 
on the surrounding medium; a foree far in excess of 
that required to rupture ordinary concrete. 

It has been demonstrated that a break or rupture 
of this kind actually does take place under strong elec- 
trolytic action; there being no change or decomposition 
of the concrete. 

Several factors are required to bring about a state 
that could be termed hazardous from electrolysis. Viz: 

1. The steel must be anode, or in other words, the 
current, in order to cause marked corrosion, must be 
passing from the steel to, or through, the concrete mass. 

2. The concrete must contain matter of an electro- 
lytic nature, such as, water, salt, or moist metallic im- 
purities. Dry, pure, concrete offering such a high resist- 
ance as to make any current flow negligible. 

3. There must be a path of low resistance to the 
steel and from the concrete. 

4. The voltage of the stray current must be suffi- 
ciently high to force a considerable amperage through 
the mass. 

Now, as a matter of fact, it is a rare occurrence to 
find all these basic factors present in a reinforced con- 
erete building. However, the fact that a building is 
occupied by an isolated d.c. plant and is wired in con- 
duit, may be conducive to such a series of events. If, 
in addition, certain feeders to the lighting system be 
grounded and the conduit couplings of high resistance 
there would, in all probability, be a heavy return flow 
over the steelwork. This current would probably pass 
from the reinforcement to the moist or wet concrete 
footings and at this point we should expect danger of 
electrolysis. It is possible for the steel to be corroded 
sufficiently to rupture the column and thus leave the 
entire load on some badly pitted steel rods. 

Electrolysis in that part of the structure above 
ground is very rare, for the concrete is dry and in this 
state has an almost infinite resistance to the low potential 
stray current, 6 or 8 volts usually being the maximum. 

It has been proposed to paint or otherwise insulate 
the reinforcement, but this is regarded as very bad 
practice, from an engineering standpoint. The mechan- 
ical bond between the steel and concrete, which should 
be as great as possible, would be reduced materially by 
any ordinary coating on the steel. In addition to this, 
no paint has so far been compounded, which will stand 
up under the continued action of moisture and elec- 
tricity. 

Two methods of placing the reinforcement are advo- 
eated, both of which may prove mesial in preventing 
electrolytic trouble. 

Either break the continuity of the reinforcement 
wherever practicable, in order to preclude the tendency 
of current to flow through the building, or make a 
thorough electrical bond between all the steel members 
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and thoroughly ground the entire system with a copper 
cable and plate placed below the mean water level. 

It is neither practicable nor feasible to attempt to 
break the electric continuity of gas or water mains serv- 
ing the building, and it is-exceedingly doubtful if any 
good results would accrue from so doing. 

From the foregoing remarks it will be seen that, 
although we consider the danger a real one, it is not 
at all general and very rarely will occasion arise in which 
any uneasiness is warranted. 

If, however, any doubt exists as to the true condi- 
tion of any building or other structure, it is very easy to 
take voltmeter and ammeter readings between the dif- 
ferent steel members, or from the steelwork to the 
ground. 

Should a large flow be found at any point, it may be 
possible to retard any electrolytic action by means of 
a metallic bond connected permanently to the members 
differing in potential and to the ground. 


Ground Detector 
By A. D. Mrap 


N my transformer room I installed a ground detector 
] which gives perfect results. 

To conform with the ‘‘safety first’’ idea prevalent 
throughout the nation, I was ordered to ground all 
motor frames, compensators, ete., throughout the plant. 
Not wishing to ground one wire and blow fuses, as in 
common use, thereby causing no end of trouble in case 
of a ground, I used the plan shown in the diagram. 

Take an old rheostat or starting box and mount a 
movable arm and 6 contacts at the bottom of the panel 
as shown. In my case it is for a 3-phase system—3 for 
light cireuit and 3 for power. Purchase 6 lamp recep- 
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CONNECTIONS FOR DETECTING GROUNDS 


tacles for switchboard back mounting, place 4 at top for 
ground test and 2 at side of panel, for light, to work 
with in dark hours. Also purchase 6 single-pole, single- 
throw knife switches; one double-pole, single-throw knife 
switch and common doorbell. The idea of the movable 
arm and contacts is to insure against a dead short cir- 
cuit, as only one contact or phase can be connected at 


one time. 
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By referring to drawing, a full understanding of 
connections will be understood. 

To test for ground, proceed as follows: 

1. Close switch, F, for test on lamps in series, to 
be sure filament of one is not burned out, thereby break- 
ing circuit. 

2. Open switch F again and leave open. 

3. Close switch G to ground. 

4. Place arm H on one contact and close switches 
1, 2, 3 and 4 consecutively. 

5. If no ground appears at last lamp when 4 is 
closed, close switch E for a ring on bell. 

If no ground is present, open all switches, move 
arm H to another point and proceed as before. 
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When testing on light circuit, if 110-v., switches 4 
and E may be used alone. 

When through with test, leave all switches open. 
A voltmeter may be substituted for lamps and bell if 
desirable, but with considerable more expense. 

Connections are all made with No. 14 slow-burning 
wire, except side lamps run with reinforced cord con- 
nected with room circuit independent of test circuit. 

All wiring is at the back of the panel with power 
and light leads from bus bars run in conduit to con- 
tact points at the bottom of the panel. 

I found a bad ground in motor coil, the same day 
I finished board, and repaired it before serious damage 
was done. 


Air Compressor Efficiency 


Discussion oF Factors Wuicu ControL VOLUMETRIC 
AND CoMPRESSION EFFICIENCY oF AIR COMPRESSORS 


FFICIENCY of an air compressor should be meas- 
ured from a double standpoint; first, as to capac- 
ity, and second, as to power consumed in the work 

of compression. 

The volumetric efficiency of an air-compressor cylin- 
der is the ratio of the volume of free air at intake 
temperature, compressed and actually delivered, to the 
cylinder displacement. Perfect volumetric efficiency, 


therefore, means not only that the cylinder must be 
completely filled at each stroke with air under precisely 
the same condition as that delivered at the suction in- 
take, but that the entire amount must be compressed 


and actually delivered to the line. Perfection in any- 
thing is, of course, seldom met, and in this case is im- 
possible, as will be seen from the following: 

(a) Clearance. It is not possible to run a compres- 
sor without some space between the piston and cylinder 
head at the end of the stroke, and in addition to this 
space, there is the volume around the valves. Before 
any air from the intake can be drawn into the cylinder, 
the compressed air remaining in this clearance space 
from this previous stroke must re-expand. 

Thus it will be seen that clearance represents a 
definite volumetric loss. In theory, however, it is not 
an economic loss, since in re-expansion the air which 
oceupies clearance space will deliver back to the piston 
as much work as was expended in its compression. 
Actual measurement, nevertheless, clearly shows that 
only a small part of this energy is actually returned 
to the compressor. There are 2 very definite reasons 
for this. First, because of the relatively low velocity 
of the piston at the ends of its stroke, the interchange 
of heat between the clearance air and the cylinder walls 
is so rapid that in re-expanding, the pressure drops so 
suddenly that much of its energy is lost. Second, what 
energy is actually returned to the piston is largely 
dissipated in friction, since at this part of the stroke the 
connecting rod,is in a nearly horizontal position and 
can transmit but a small portion of its energy to the 
crankpin in the direction necessary to cause rotation. 

(b) Wire drawing, in other words, reduction in 
pressure due to friction, may result in incomplete filling 
of the cylinder. Suppose the resistance imposed by the 


intake pipe and valve ports operate to reduce the pres- 
sure within the cylinder 1 lb. This would mean a reduc- 
tion in capacity of 1 divided by 14.7, or nearly 7 per 
cent. 

(c) The heating of the air during admission to the 
cylinder. Inasmuch as the volume of a given amount 
of air varies directly as its absolute temperature, each 
5 deg. increase in temperature will result in approxi- 
mately 1 per cent loss in volume. 

(d) Leakage past valves or piston is perhaps the 
largest and at the same time the most definite source 
of loss in volumetric efficiency. In a poorly designed 
compressor it may amount to more than all other losses 
combined. Not only this, but it has a magnifying in- 
fluence on at least one of the other possible sources of 
loss, that due to heating. Leakage of air after partial 
or complete compression, carries with it heat which, 
imparted to the air at the beginning of compression, 
reduces its density. Furthermore, because of the higher 
initial temperature which it brings about, the final 
temperature is increased. The process thus becomes 
cumulative and may be even carried to such an extent 
as to result in danger from explosion. By properly 
guarding against leakage the designer has one of his 
greatest opportunities for minimizing volumetric loss, 
and in it he finds his greatest incentive for embellish- 
ment of detail. 

CoMPRESSION EFFICIENCY 


THIs Is a term which is intended to measure the 
amount of work required to compress a given quantity 
of air. The standard of comparison should be that 
expended in isothermal compression, or, in other words, 
that in which the heat of compression is removed as 
fast as generated and in which compression proceeds 
under uniform temperature, In arriving at this meas- 
ure in any particular case, the work of compressing 
only that proportion of the air which is actually deliv- 
ered should be used. ‘Compression efficiency, therefore, 
is the ratio obtained by dividing the theoretical isother- 
mal horsepower required to compress the air actually 
delivered by the total horsepower supplied to the air 
cylinder. 
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It will be seen that in addition to those factors which 
affect volumetric efficiency, the efficiency of compression 
is further influenced by: 

(a) Air friction. Any resistance offered to the air 
in passing through valve ports represents work which 
is lost, since it in no way aids in the process of com- 
pression. 

(b) Heating during compression. Unless heat is 
_ taken away from the air, its compression will be adia- 
batie and work must be expended not only to reduce 
its volume, but also to increase its temperature. Work 
expended for the latter is, of course, lost, since the air, 
after compression, is cooled either purposely or unavoid- 
ably. Owing to the short interval during which com- 
pression takes place, and the comparatively small quan- 
tity of air actually in contact with cylinder walls, it is 
not possible to effect much cooling by jacketing. It is 
for this reason that a value of even 85 per cent may 
represent a high compression efficiency. 

This brief consideration of the measure of air com- 
pression efficiency and of the several conditions upon 
which it depends emphasizes the fact that in a well- 
designed air compressor cylinder: 

(a) The percentage of clearance must be as small 
as possible. 


\ 
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(b) The valve openings and the ports leading to 
them should have large area. They should be as short 
and direct as possible and the valves themselves should 
not offer resistance to the air in its passage to and 
from the cylinder. 

(c) The intake air should not be permitted to come 
in contact with any part of the cylinder which is 
warmed by the heat of compression. 

(d) The eylinders should be water jacketed in order 
to take away as much of the heat of compression as 
possible. This is important, principally as an aid to 
lubrication, since, as has been pointed out, it is impos- 
sible to reduce greatly the work of compression by 
cooling within the cylinder. 

(e) The mechanism controlling the several events 
in the compression cycle should be accurate and positive 
in its action. It should be designed effectually to elim- 
inate leakage. 

(f) The same criterion which applies to any ma- 
chine, that of mechanical efficiency and durability, 
should be ultimate measure of every element entering 
into the design of the air-compressor cylinder.—Inter- 
national Steam Pump Co. Bulletin. 


Gas Engine Horsepower 


DETERMINATION OF THE CONSTANT FOR THE HorsEPOWER FORMULA. 


HIS subject merits further consideration than that 

embodied in the article in the Jan. 15 issue of 

Practical Engineer and, as a supplement, the writer 
suggests the following method of treatment. 

The determination of the indicated horsepower of 
an engine already in operation can be perhaps more 
accurately determined from averaging a set of cards 


covering a period of practically constant load. It will 
be noticed that few, if any of these cards are exactly 
alike, which emphasizes the desirability of averaging 
several cards. The use of the planimeter is also to be 
recommended for the determination of the mean effective 
pressure. While this instrument is not as commonly 
understood by the operator as the indicator, the 2 in- 
struments go very well together and afford greater 
accuracy in calculations. 

The various formulas for determining the brake- 

D*Sn 
horsepower of an engine, namely, B.hp. = 
C 

where D is the cylinder bore, S the strike, and n the 
revolutions per minute, depend for their usefulness and 
accuracy upon the proper value assigned to the con- 
stant, C. This constant, while varying with the fuel 
used, depends also upon the type of engine, volumetric 
efficiency, ete. 

Any method of arriving at tle correct value of the 
constant, C, involves assumptions based upon practical 
experience with engines already built and in operation. 
Familiarity with these values is essential for the correct 
use of such formulas. 


By G. A. Frevp 


It is a fact that the value of this constant, C, may 
be found to vary: through a comparatively wide range 
for similar engines of different make using the same 
fuel. 

The following method of treatment is that recom- 
mended by the best authorities: ' 

F—amount of fuel drawn in per suction stroke, 
cubic feet, for gas or pounds for liquid fuel. 

A =practical amount of air required per suction 
stroke, cubic feet. 

V — actual volume of charge drawn in, cubic feet = 
F+ A. . 

D cylinder diameter, feet. 

S= stroke, feet. 

et= volumetric efficiency. 

v=piston displacement, cubic feet — 0.785 D*S t= 
V/e=(F+A)e. 

hp = brake horsepower. 

f amount of fuel per hour in cubic feet. 

a= most: favorable amount, cubic feet of air per 
eubie foot of gas or per pound for liquid fuel. 

n= revolutions per minute. 

The number of suction strokes per hour for a single- 
acting, 4-cycle engine = 60n/2t= 30n. 

30nA = fa A = (fa) /(30n) 

H= lower heating value of fuel in B.t.u. per cubic 
foot for gas or in B.t.u. per pound for liquid fuel. 

E=thermal efficiency of engine (brake horsepower 
to fuel energy). 
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One horsepower-hour = 2545 B.t.u. 
fH hp. 2545 hp. 
—— = —.,, hence, f = 
2545 E 
fa 2545 hp.a 
—, A= 
30n 


Substituting in A= 
EH 
84.8 hp.a 





30EHn EHn 

f 2545 hp. 
30 n F & f, hence, F = Substituting f = ———— 
30 n 


84.8 hp. 


EH 
2545 hp. 
F— 





EHn 
84.8 hp.a 
EHn EHn 
F plus A 
—————_ = 0.785 D°S. 
e 
84.8 hp.(1 + a) 


30 EHn 


84.8 hp. 84.8 hp.(1+a) 





EHn 


From v= 





0.785 D?S = 
eEHn 
Solving out to bring D’Sn in the numerator, corres- 
D?Sn 
ponding to the equation for B.hp., hp. = —————— 
108 (1 + a) 


eEH 


f 


108 (1 + a) 


hence, C = 
eEH 
If the volume of the piston displacement, D?S, is 
expressed in cubie inches, the constant becomes 
186,624 (1 + a) 





C= 
eEH 

The values for a for various fuels may be found in 
various reference books and should not be less than 30 
per cent over the theoretical amount for liquid fuels. 

Values for e are not so easily determined and re- 
quire judgment and experience on the part of the de- 
signer. It should be remembered, however, that they 
are lowest for small, very high-speed engines with auto- 
matie inlet valves, 0.50 or less; and highest for large 
slow-speed engines with mechanically operated inlet 
valves, sometimes as high as 0.90. 

Values of EF are known approximately for the various 
types of engines and fuels used. They have been pub- 
lished from time to time in various technical papers. 

Values of H are also found in various reference books. 

All calculations should take into account the probable 
most unfavorable condition which will occur, and pro- 
vide for a possible overload of from 10 to 20 per cent. 


SuBSTATIONS FoR central heating service are a new 
departure in this field, but at Springfield, Ill., it has 
been found advisable to erect an auxiliary plant to re- 
heat the water after its journey from the main plant 
and before it is distributed to outlying districts and to 
part of the downtown buildings. The method of reheat- 
ing is by means of boilers through which the water will 
pass in the course of its circulation through the street 
nas. 
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White Liquid Fuel Burner 


ADJUSTABLE BURNER WITH PosiITIvE Air REGULA- 
TION. ECONOMICAL AND SIMPLE IN CONSTRUCTION 


HIS burner is the outcome of experiments con- 
ducted in the burning of fuel oils by means of 
mechanical atomization. 

As shown by Fig. 1, oil on entering the burner is 
first forced through a cylindrical strainer which collects 
the dirt and sediment. The oil then passes along to the 
atomizer at the end of burner where it is driven along 
a number of flutes or passages in a cone and, without 
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FIG. 1. CROSS-SECTION OF WHITE BURNER 


any retardation of its velocity, impinged on to a smaller 
angled cone. Leaving the orifice of the latter cone in 
a spray at a pressure of 60 lb., which can be reduced to 
10 lb., the spray is still fine enough to ignite. The 
burner is effective, since Mexican crude oils as heavy 
as 10 deg. Baume have been successfully burned with 
this apparatus. 
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ARRANGEMENT FOR BURNING OIL WITH NATURAL 
DRAFT 


FIG. 3. 


All of the air required for combustion is admitted 
through a patent air heating front, Fig. 2, and is con- 
veyed to the center and around the burner. The loca- 
tion and spread of the flame is governed by an adjust- 
able cone which slides along a perforated jacket sur- 
rounding the burner. By means of a further arrange- 
ment of cones, the supply of air may be controlled when 
running, or entirely cut off when not burning oil. 

On account of the thorough mixture secured, the 
flame starts at about 1 in. from the burner and com- 





PRACTICAL 


302 


plete combustion is obtained at the front end of the fur- 
nace. The burners are made in sizes ranging from 40 
to 500 hp. and over, according to requirements, a single 
burner being sufficient for any furnace. The entire 


operation is not only noiseless and cleanly, but is effi- 
cient, since combustion of the oil is complete. 

In order to eliminate smoke and, consequently, secure 
the best economy, the air for combustion is supplied at 
Where natural draft 


as high a temperature as possible. 


yg ~ on 


FIG. 2. CASTING FOR FURNACE FRONT, SHOWING RADIAL 
VANES WHICH HEAT ENTERING AIR 


is used, this is done by forming a lining space fitted 
with radial vanes which conduct heat from the furnace 
front to the air. When the sliding cone, which controls 
the length and spread of the flame, is properly adjusted, 
an intense white flame is obtained. The waste gases 
enter the stack at a temperature of about 500 deg. F. 
Figure 3 shows the furnace arrangement for natural 
draft. 


For forced draft, an additional supply of air is 
delivered into a box or duct attached to the face of the 
outer plate of the furnace. This arrangement, as shown 
by Fig. 4, is adapted for either forced or natural draft. 
If natural draft is used, the sliding plates are pulled 
out, admitting the air around the entire circumference. 


In this system of burning oil, admission of air is 
under complete control and the oil is so atomized that 
little excess air is required, about 16 to 18 Ib. of air 
per pound of oil being necessary for complete combus- 
tion. Experiments show that, besides the relative sup- 
ply of air to oil consumed, the air must enter the furnace 
at a high velocity relative to that of the oil. Increasing 
the air eliminates smoke, but additional air above that 
required for complete combustion is wasteful and is 
avoided by adjusting the supply of air so that only a 
slight amount of brown smoke issues from the stack. 
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Before reaching the burner, the oil is heated to a 
temperature of from 150 to 260 deg. F., according to 
the oil used. The heater, which is cylindrical in form, 
consists of 3 coils expanded into a bronze manifold 
made oil tight by means of stuffing boxes and glands. 
As all connections are outside, the possibility of oil leak- 
age in the heater is eliminated. Exhaust or live steam 
may be used for heating, depending on the temperature 
required. 


FIG. 4. FORCED DRAFT FURNACE FRONT 


The Washington Engine Works of New York City, 
are the eastern agents for the White system of fuel 
oil burning. The furnace mountings are assembled and 
need only to be secured to the boiler front. The re- 
moval of the fire-bars and the closing of the ash pit by 
means of a removable plate are the only alterations 
necessary. 


PROPERLY MADE ROPE run on sheaves which are so 
designed that the rope wiil not wear rapidly proves one 
of the most economical means of transmission known to 
the engineer. The Jackson Fiber Co., of Bemis, Tenn., 
has used rope transmission for 13 yr., the upkeep ex- 
pense over this period figuring less than 7 cents per 
horsepower per year. This low cost of upkeep has been 
secured without the use of any external lubrication. 

In making this rope the Plymouth Cordage Co. paid 
particular attention to the selection of the fiber, using 
only those grades which have ample strength and are 
particularly tough, and several yarns in each strand are 
treated with lubricant as is also the heart rope. The 
heart rope is of Italian hemp, which is a soft and satis- 
factory bed for the strands to rest upon and is somewhat 
more absorbent than manila fiber, thus insuring plenty 
of lubricant where it is needed. 
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Compression Ice Plant 


Steam Drive Empuoyep For Maxine DIstiLLEep 
Water Ick in Can System. By A. G. Sotomon 


N the management and operation of an ice plant, 
more small details must be looked after to get results 
than in any other plant with a like money invest- 

ment. 

During the warm season while ice is in great demand, 
the plant must be forced to its utmost and kept in 
continuous operation and still the product must be 
good. It is not good policy to turn out a poor grade of 
ice, even though it can be gotten rid of. Where ice 
is frozen too quickly it will often check so badly that 
the wagon drivers find it impossible to cut the desired 
size pieces and there is always waste from irregular 
eutting and corners breaking off. 

Some plants can make excellent ice at a temperature 
in the tanks as low as 7 or 8 deg. above zero; but, 
as a general rule, 14 deg. is the temperature carried. 
Find out how much good ice the plant can turn out 
daily and then hold to a certain average. Nothing is 
gained by overpulling the tanks one day and falling 
below capacity the next. 

Then, after 4 or 6 months of hard going, the trade 
will fall off so that it becomes a serious study to run 
the plant in anything like an economic way. One day 
will be hot and dry and the output will be as much 
as in midsummer; then will come a cool, rainy day and 
perhaps the ice vault will be full and no one will want 
any. 
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FIG. 1. DAILY REPORT SHEET FOR THE BOILER ROOM 


In some places weather and trade of this kind will 
keep on for several weeks. Then comes the spell when the 
plant is operated only in the day and shut down at 
night. Even when the demand is scarcely enough to 
bother about, the regular customers must be supplied 
or their trade will go to someone else when you do 
want it. 

Ick DELIVERY AND WINTER WorK 


In soME towns all the ice made by several plants is 
handled by one delivery company. That arrangement, 
as a rule, works out as well as can be desired, especially 
during the winter months. One or two plants can be 
kept going to somewhere near their full capacity, while 
the others can be shut down entirely and the over- 
hauling done. 

By careful management, all the plants can get a 
first-class overhauling and be in good shape to settle 
down to the good hard run of the next season. 


In a plant where there is only one compressor the 
winter repair work is rushed and poorly done, as ice 
will have to be made often when nothing is in a con- 
dition to run. This starting and stopping is one way 
in which the yearly average of the cost of production 
is raised to a high point. 

The ice plant must be considered in separate parts 
and each part studied by itself and also in its relations 
to the whole, before the best results are obtained. 


HANDLING THE BOILERS 


As IN all producing industries, the boiler room and 
its equipment comes first in importance, as that is 
where the most money is spent and on the handling 
of which depends the quality as well as the quantity 
of the final output. Lots of the bad, unsalable ice can 
be directly traced to mismanagement in the boiler room 
and a big percentage of the waste and profit loss will 
be found to come from the same source. 

The boiler room of a new ice plant is supposed to be 
first class in every particular. The duty of the man in 
charge is to keep it in as high a state of efficiency as is 
possible. The erecting engineer starts the plant and 
makes a test run of from 10 to 30 days and everything 
goes smoothly. 

It must be remembered that the boilers, condensers 
and everything else are clean and tight and the heat 
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INSTRUCTIONS TO FIREMAN: 


FIG. 2. COAL REPORT SHEET 


from the fuel burned and the cooling effect of the 
condensing water have the best chance to do good work. 

In a short time, scale begins to form in boilers 
and condensers and more fuel and condensing water 
has to be used. This will not fail to bring out the point 
I want to impress. Do not delay the cleaning of the 
equipment till the diminishing rate of output and the 
added cost of production can easily be noticed. Begin, 
while the plant is new and clean, to keep it in first-class 
condition. 

Make it your business to examine the boilers, say 
after the first 30 days’ run. Examine them inside and 
outside. Note the amount of scale and of what forma- 
tion it consists. Clean the boilers then if they need it, 
and don’t wait till the scale gets thick and hard and 
difficult to remove. 

Perhaps the scale formation will show that you are 
using bad water when you could be using better. You 








may have a well of cool, clear water that is excellent 
for the ammonia condensers, but which is unfit for the 
boilers and steam condensers; the water from the city 
main is just the thing for the boilers and when all 
things are considered, it is much cheaper. You might 
get water out of the well at less cost per thousand 
gallons than the city will charge you; but you must 
add to this pumping cost all the increased expense of 
cleaning boilers and condensers and renewing of blocked 
feed and blowoff lines and valves. Also, consider the 
difference in the fuel bill when a boiler is clean and 
when it has a good heavy coat of scale. 

To fight the seale problem, the best and cheapest way 
is to go at it before it reaches the boiler. Study your 
individual plant and its conditions and use such pre- 
ventive apparatus as are necessary for the elimination 
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of the scale-forming matter. Perhaps a good heater, 
properly installed and given careful attention, is all 
that will be needed. And in other cases a complete water 
softening plant will be found to be a money-saving 
investment. Give the boilers a fair show and they will 
give you good service and the upkeep bill will never 
reach alarming proportions. 

As the boilers will have to be cleaned at regular 
intervals, it is best to start while the plant is new, and 
lay out a definite cleaning campaign. Have a certain 
day to let down each boiler and be sure it is in proper 
shape when it is again fired: up. Have a stated time 
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to use the blowoff valves and the flue blower and for 
trying the safety valves, and be sure that there is a 
very good reason why any of the regular routine is 
changed. 

Watch the brickwork. When cracks appear in the 
boiler setting, examine them as to their extent and cause. 
Keep asbestos cement on hand and stop all cracks and 
holes that admit air where it is not wanted. 

Whenever any changes are made in any pipe work, 
don’t neglect to replace the covering or put new cov- 
ering on. If it becomes a habit to leave off pipe cov- 
ering here and there, soon there will be many square 
feet of uncovered surface. 


Recorps oF FurL AND PRODUCTION 


ARRANGEMENTS should be on hand always to weigh 
the coal that is burned, and this is especially necessary 
where different kinds of coal are used. Decide which 
coal is the best for your plant and use that kind entirely 
if it is possible. If oil fuel is used, have meters in the 
lines and take readings at stated hours. You should 
be able, at any time, to report how much ice you are 
making to a ton of coal or a barrel of fuel oil burned. 
Also you must know the exact cost of operating the 
boiler room, cost of unloading coal and handling ashes, 
as well as the wages of firemen and regular and extra 
men must be known. 

Take a plant that has been using a good grade of 
coal and it is decided to change to a cheaper coal or to 
lignite. Even with the increased number of tons burned, 
the coal and freight bill will, perhaps, be much less. 
But often when the added expense of unloading coal, 
handling ashes, and wages of extra help is considered, 
the cheap coal will raise the cost per ton of ice a little. 
Such problems must be worked out in each and every 
plant by itself. 

One plant can burn cheap coal because it has proper 
coal and ash conveyors and mechanical stokers, while 
another plant of the same size, differently equipped, 
would go bankrupt if it did not burn high-priced fuel. 

Have your boiler power sufficient so that your ice 
machines will not have to be shut down or even slowed 
down when they should be running up to their rated 
speed. Keep the steam pressure steady or you will not 
get full capacity from your ice machine, as the expan- 
sion valves will have to be changed with the changing 
speed of the machine, and we all know that this is not 
only troublesome but also a hindrance to good operation. 

Keep ‘the water level where it should be. Don’t 
let it get so high that water will be pulled over with 
the steam or the ice will show discolored or milky. A 
good separator should be installed to take care of all 
condensation so as to deliver steam as dry as possible 
to the engine cylinders. Wet steam means more cylin- 
der oil used and this cylinder oil will again have to be 
taken out of the distilled water either at the skimmers 
or filters. 

Do not attempt to run a plant with only one means 
of feeding the boilers. 

Have 2 boiler feed pumps or one pump and one 
injector which can be used when needed. In most cases, 
the water that has been used over the steam condensers 
ean be used for the boilers but provision should be 
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made so that the water can be had from some other 
source, even if it is cold. Have a run-around connec- 
tion, or bypass, at the heater for both water and exhaust 
steam, so that the heater can be cut out of service for 
cleaning and inspection. 

Find out how hot you can get the feed water, and 
whenever it falls below this temperature, look for the 
cause and remedy it. If water can be delivered to the 
boilers at 205 deg. at some times, do not be satisfied with 
180 deg. at other times, unless there is a good reason and 
you know exactly what that reason is. 

Use up-to-date equipment throughout, but do not 
condemn any part of the plant till you have given it a 
fair trial and know positively that you can better con- 
ditions by making changes. When you are sure that 
changes or new apparatus will be beneficial and not a 
money-wasting experiment, do all in your power to have 
the work done. If you are the engineer in charge, go 
at it in a businesslike way and have all figures ready 
for submission to the management. 

Have the cost of the new installation complete, in- 
cluding first cost of apparatus, cost of shipping and 
cartage, extra material to be used in connecting, labor 
cost and length of time that any part of the plant will 
have to be shut down to make changes and connections. 

Now, one more item that must be taken into serious 
consideration. What will be the cost of operation and 
maintenance and how long will this new apparatus last? 
If you can show the owner or manager that the talked- 
of changes will bring in returns, you can be sure you 
will get what you want. Do not recommend something 
new just because some other plant has it and is doing 
well, for that same thing might not give results enough 
to pay for itself in your plant before it would have to be 
thrown out. Water-tube boilers and closed-type heaters 
may be doing wonders half a mile away from where you 
are located, but in your particular plant you have to 
use return-tubular boilers and open heaters. 

I know this to be a fact, for I have seen cases of 
just this kind. Water will have a lot to do with it. 
Well water is different in different strata and again 2 
wells of the same depth but half a mile apart might get 
their water from an entirely different source. 

A good plan on the water question is to have a 
reliable chemist analyze a sample and he will let you 
know exactly what it contains and what you will have 
to contend with. 

Keep the boiler room clean. Don’t let soot and rub- 
bish accumulate on top of or behind boilers. Have a 
place for the boiler room crew to keep their clothes, 
and also a suitable wash room. A shower bath is easy 
and inexpensive to make, and it is almost a necessity in 
a hot boiler room. Keep after small leaks in both steam 
and water lines. Water dripping on boiler settings is 
not only nasty and careless but is harmful to every- 
thing it comes in contact with. All valves should be kept 
packed tight and still turn easily. Any time a wrench 
has to be used to open or shut a valve, there is some- 
thing wrong and it should be given attention. 

Keep a close watch on the coal and boiler room and 
have boiler room report sheets made out daily. 
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The Sign Read Safety First 
"Twas early, and cold, and he capably swore: 


By N. G. Near 
A FIREMAN unbolted the boiler-room door. 
‘*My God, what a winter! As soon as I can, 
I’ll move to the country that God made for man!”’ 
He held up his lantern and looked at the gage, 
And straightway he flew in a terrible rage. 
‘*Ye devils and angels! No water in sight! 
The throttle valve must have been leaking all night!’’ 
He opened the gage cocks, but never a drip. 
He twisted them shut with a furious grip; 


Then strode to the city main pipe line in haste, 
And turned on the water. No time could he waste. 


The pressure had dropped down to zero that night. 
‘*T guess I will soon see the water all right. 

I’ll coal up at once so that all will be well 

At seven, when boss rings that infernal bell.’’ 


At twenty of seven the lowest cock dripped. 
The steam was a-coming, so quickly he tripped 
To pump and injector to hasten the flow 

And force up the level to where it would show. 


THE GAGE WAS EMPTY 


Two minutes of seven. Invisible still. 

The workmen were taking their stands in the mill. 
One minute of seven. The fireman resolved 

To turn on the steam though great risk it invoivea. 


At seven the bell rang, and steam was turned on. 
He stopped his vile cursing. His face be¢ame wan. 
The pump and injector were running full speed, 
But never a glimpse did he get of the feed. 


In fact, it went down ‘neath the reach of the cocks. 
The fireman, demented, unrooted his locks. 

The ‘‘Safety First’’ sign was unseen as he raved. 
The boiler exploded. His life was not saved. 


The coroner’s jury determined the cause. 

‘‘Low water,’’ they murmured with firmly set jaws. 
But little they knew, as a matter of fact, 

The actual cause was—the blowoff: had cracked. 












DVANTAGES of a regular and regulated supply 
of feed water for a boiler are well known. Not- 
withstanding this, boilers are to be found in which 

the water level varies from 5 to 7 in., in consequence 
of which they do not work economically. 

A new automatic feed-water regulator is described in 
Der praktische Maschinen Konstrukteur, which has been 
found to maintain a constant water level within very 
narrow limits. Referring to the drawing, a cast-iron 
float chamber, a, is connected with the boiler by 2 pipes, 
one of which, c, terminates in the steam space, and the 
other, d, in the water. A third pipe, e, of smaller diam- 
eter, connects the float chamber with a specially con- 
structed valve, 6b, controlling the feed-water supply. 
This valve is an ordinary steam valve, the stem of which 
is operated by a piston moving in a cylinder against 
the force of a spiral spring. A fourth pipe, f, serves as 
a relief to the valve cylinder and usually terminates 


under the grate. 














FIG. 1. DIAGRAM TO SHOW OPERATION OF AUTOMATIC FEED- 
WATER REGULATOR 


The method of operation is as follows: As soon as 
the level of the water lowers, the float descends and 
closes a valve in the upper part of the float chamber, a, 


which stops the supply of steam to the cylinder of the- 


valve, b. At the same time, this cylinder is put in com- 
munication with the relief pipe, f, which results in the 
opening of the feed-water valve by the action of the 
spiral spring. The water now entering the boiler raises 
the level, and the lifting of the float shuts off the relief 
and opens the steam passage to the valve cylinder, b, 
which closes the valve. It will be seen that, in starting 
up the boiler, the cylindrical feed-water valve will re- 
main open, and, in fact, the apparatus does not work 
until sufficient steam has been generated to operate it. 
When the usual water level is reached, the supply is 
shut off by closing the valve, g, which valve is kept 
closed until steam is being delivered by the boiler. 
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Foreign Development in the Power Plant Field 


A New Automatic Frep-WatTEer REGULATOR, TUNGSTEN 
FILAMENTS, New: Use ror Concrete. By J. H. BLAKEY 
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PourED oR TAMPED CONCRETE? 


ZEITSCHRIFT DES Vereines deutscher Ingenieure gives 
the result of a discussion among German engineers of 
the relative values of poured and tamped concrete. 
The conclusion arrived at is that tamped concrete may 
(and frequently does) have a shearing resistance double 
that of poured concrete; but, as the joints between the 
tamped layers have a strength of only 14 or 7/, that of 
the layer itself, the whole mass has a resistance only 14 
that of poured concrete. If it were possible to make 
the joints as strong as the remainder of the structure, 
in many cases it would be worth the extra expense. 
Up to the present time, however, it has not been possible 
to do this; consequently, the pouring of concrete is 
advisable, both on account of its smaller cost and its 


greater stability. 


A New Form or DuctiteE TuNGSTEN FILAMENT FOR 
INCANDESCENT LAMPS 


M. Mutter, IN a recent number of Helios, states that 
resistant and ductile filaments for incandescent lamps 
can be obtained without the hammering or mechanical 
drawing of tungsten threads. It would be, in his opin- 
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FIG. 2. MANUFACTURE OF ASBESTOS RAILROAD TIES 





ion, a mistake to go back to the use of pure tungsten. 
Great ductility is obtained by adding from 1 to 5 per 
cent of the oxides of manganese, zirconium and other 
rare metais. A filament prepared in this way can be 
bent to an acute angle and straightened again without 
breaking; thus, no rupture is to be feared, either in 
manufacture or transport.- Four tests were made on 
a filament 0.0016 in. in diameter. A small receptacle 
being attached, mercury was poured into it very slowly. 
The average tensile strength was found to be 142,230 lb. 
per sq. in. of section. A 220-volt, 16-cp. Sirius lamp, 
consuming 1.4 watts per candle, was kept burning for 
1000 hr.; the filament was then removed and tested and 
was found to have a tensile strength of 128,010 lb. per 
sq. in. of section. The causes of the influence of the 
oxide upon the tungsten has not been explained; but, 
whatever it may be, the technique of the preparation of 
the filaments will be completely changed by it. 
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Euastic CONCRETE 


A German firm has just put on the market a rein- 
forced concrete railroad tie to which a certain amount 
of elasticity is given by the addition of asbestos fiber 
crushed in the water used for mixing the cement. Lack 
of resiliency, which until now has prevented the extend- 
ed use of concrete ties, is thus overcome, and although 
it is not claimed that the elasticity is as great as that 
of wood, it appears to be sufficient at least for this 
particular purpose; and any defect in this respect is 
compensated by its weight, which is 3 times that of a 
wooden tie, and by its durability. The new material 
has been called ‘‘asbeston.’’—La Nature. 


Tue VENTILATION OF ELECTRICAL MACHINERY 


At A meeting of the Association of Electrical Engi- 
neers of the Montefiore Institute, at Liege, Belgium, the 
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question of the ventilation of electrical machinery was 
discussed. The old method of ventilation by means of 
a current of air which must be filtered through canvas 
in order to avoid injury to the machinery by the en- 
trained dust, is unsatisfactory in many ways. The 
filters require constant cleaning, and as the canvas is 
usually stretched on wooden frames, they are a con- 
stant source of danger from fire. A better method is 
to provide a thin curtain of water by means of a small 
centrifugal pump, through which the stream of air 
is drawn. By this means the air is thoroughly cleansed 
and it is also cooled, which is certainly an advantage, 
especially in hot weather. It is true that air so treated 
is saturated with moisture; but, as its temperature is 
immediately raised, this is no longer the case when it 
comes in contact with the metal. Large installations of 
water filters of this kind are in use in England and 
appear to be giving perfect satisfaction. 


Correspondence of An Old Engineer and His Son 


NoTEs FROM ERECTING EXPERIENCE; 


PassING A 


Y DEAR FATHER :— 
I have at hand your very welcome letter of a 
week or so ago, and will answer it tonight as this 
is my night off. I read that letter over at least half a 
dozen times and then I gave it to Fred to read. (You 
remember Fred, who used boiler compound to wash his 
overalls in, instead of in the boiler.) 

Fred is my assistant now. He has gotten to be some 
engineer since he realized that nothing comes to the man 
who keeps the top of a keg polished. Since he got fired 
that time several years ago just on general principles, 
and taken back some little time later at his earnest 
request, he has been studying nights as if he was going to 
qualify for President of the United States. 

Fred read that letter several times, and after he had 
returned it he came and asked for it once more. Then 
I let Crissy Montgomery read it. Crissy has become 
quite a man since his father got on the wrong side of 
the wheat market. He realized that he was up against 
it, that his allowance was to be paid by the firm that 
pays me, and that he had to work to get it. Well, he 
has the grit and the muscle, and he cut loose. He is now 
one of the district sales managers, and I’li bet my hat 
that inside a year he will be at the head of it, for he 
has the stride. 

Crissy handed the letter back and said that he 
wished he had a father like mine. Well, I do too. Mine 
worked for a living and his worked other people for a 
living. Now all that he has is what his son Crissy sends 
him from here. 

So, as I said, having a little leisure time tonight, I 
will reply to your letter. My time is pretty well taken 
up evenings with night school here. The Daneberg Mfg. 
Co. has started a night school for the men and they have 
asked me to take charge of the mechanical work,—that 
is, advanced mathematics. 

There are any number of young men from the com- 
pany’s machine shop enrolled in the school, and some 
that ought to be in it, I am sorry to say, are not. A 


SMOKE 


ORDINANCE 


small fee is charged, simply to create a more lively in- 
terest, and a larger fee for outsiders. You know, father, 
that we are more apt to appreciate anything that we 
work for or pay out money for. 

The firm is making many changes here. The Chief 
is pretty well taken up with general mechanical prob- 
lems and does not have the time to devote to the power 
house that he had even a few years ago; hence, he leaves 
much of the work to me and seldom questions methods. 
Of course, being Chief, he is entitled to have his say, 
and his word must be respected. 

Several pieces of machinery have been added from 
time to time and he asked me if I thought that I could 
erect them. Well, about the only complicated piece of 
machinery that I ever set up was a wheelbarrow,. and 
I told him so; but he laughed at my frank confession ~ 
and said that he thought that I could tackle the’ job, 
now that I had an assistant. 

But as a matter of fact, while at the Bergville Tech., 
we added a new building for the mechanical engineering 
department, and the boys in the class were allowed to 
erect the machinery, which gave most of us an idea that 
all there was to it was to bolt it together and let her go 
at that. 

Before we attempted to raise a piece of machinery 
into place, we had to take our slide rules and calculate 
the safe load on a rope and if it had been used before, 
we had to deduct a certain per cent for wear and tear. 
Then we had to do the same thing with the timbering and 
chains, windlasses and hoists, and in fact, all material. 

I recall that while we were at the old building figur- 
ing out what material to use to place the bed of a 50 
kv.a. simple engine on the foundation, 4 of the boys who 
didn’t like mathematics and red tape, went out to the 
job, laid a couple of skids inclined to the top of the 
foundation and with a chain hoist hitched in line with 
the ‘‘pull’’ had the bed in place when the professor led 
his class in triumph back to the job to do the work. 
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To say that he was surprised was putting it mildly. 
Ife asked all manner of questions and wanted to know 
how the boys ‘‘caleulated’’ what to do and one of them, 
Ross J. Cadwell by name, said, 

‘Well, professor, we thought that you fellows could 
do all of the calculating you wanted to, but we would 
stay on the job and get the practical experience.’’ 

“But how did you know how large a rope to use and 
what capacity of a chain hoist and what size of rollers?’’ 

‘*W-e-l-1,’’ drawled Ross, ‘‘we used a sort of horse 
sense, and then added some to be on the safe side.’’ 

‘*But, suppose that the chain had broken or the rope 
had slipped. What then?’’ 

‘“We guarded that remote possibility by putting on a 
drag wedge.”’ 

Having had a mixture of a little practice and con- 
siderable theory, at Tech., and having quite a number of 
the theoretical corners trimmed off by bumping right 
up against it since I have been here, I sort of felt that I 
would like to tackle the erecting jobs here and in order 
not to get in bad, I told the Chief just how it was. 

‘*Well, Donny,’’ he said, ‘‘I’m glad to see that you 
are so frank and open and aboveboard. Now we know 
just how to get along with the job. I was a road man 
myself years ago when a crane was about as common as 
a seismograph is now and a chain hoist was not thought 
of. It was a ‘block and fall’ coupled with main strength 
and awkwardness, and we got along very well with some 
of those old beam engines. 

‘You go to it, and when you think you are right, 
I’ll drop in on you and tell you how far you are from 
it,’’ and the Chief left me to my devices. 

[ went to it and really got on very well, all things 
I’ll never forget the first line that | ran 
through an engine. The chief came along and looked 
at the line and felt of it. It was a common fishline, one 
of the large sizes, so large in fact, that when he showed 
me the sag in the line, I could see it myself. I was 
using an inside caliper also, which met with his kind but 
earnest disapproval. 

He cut the line in the middle and, going to his chest, 
brought back a line made of silk which stretched so tight 
that it sounded like a banjo, almost. Then he showed me 
the trick of making tram sticks out of light pine and 
putting a pin in the end. When I got the line where I 
thought it was about right, he came along and tried it. 

‘““Why, Donny, you are not within a big 0.005 in. 
here and that will be away out. That cylinder is too 
cold, also. Better let it stay there till about tomorrow 
noon when it will be the same temperature as the rest of 
the machine, and then you can do a good job. Put the 
gang to cleaning up the rest of the pieces and setting 
them to one side.’’ 

Father, that opened my eyes. The engines at Tech. 
were so small that we didn’t need a line; just bolted 
them together. But when I learned that the size of the 
line, and the fact that calipers were tabooed, had much 
to do with success, I began to think that there is a whole 
lot that isn’t to be learned at college. 

One valuable addition to the gang was a sailor who 
came along one day looking for a job. That was the 
day we started. We began to put up the rigging and I 
was puzzling how to tie the rope on. In fact, I made a 


slip knot. 


considered. 
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‘“*Hey, Bub,’’ says he to me, ‘‘make a timber hitch 
there,’’ and suiting the action to the word, made one as 

deftly as could be imagined. Well, we hired him, and 

he was a great help, and I learned all I could from him. 

He made splices, long, short and middling, and spliced 

in eyes and beckets galore. He is a permanent fixture 

here now on the millwright gang and with the repair 

gang. He saves his wages right along by keeping the 

tackle and rigging in shape and always ready to use. 

Well, father, I was going to say something about the 
smoke ordinance that the city council passed recently, 
but it will have to be brief now. Isn’t it funny how a 
city council gets the fever to be ‘‘in style,’’ just the same 
as women do? 

A horse doctor who is on the council, and who knows 
about as much about a power plant as a hen knows about 
$4, introduced an ordinance full of glittering generalities 
which makes it about a year and costs if the stack smokes 
to exceed 6 min. in any one hour, said ordinance to be 
in. effect 3 months from date of passage. 

The next day after the ordinance was passed, he 
came down to the plant to doctor a sick horse, and natur- 
ally came over to the plant to see if we had begun to 
install smoke consumers yet. 

He looked things all over, and then said that he 
didn’t see why it was that we made so much smoke. 
The Chief was sort of nettled that day, and he pro- 
ceeded to make that horse doctor look foolish. 

‘*Say, Doc., now that you fellers have passed the 
law makin’ it an offense against the statutes to let a 
chimney smoke, suppose you come down here and tell 
us how to run our plants. Now that you are here what 
are we goin’ to do? 

‘Why, I dunno. Don’t burn so much coal, I guess,’’ 
replied the Doctor, and then they went at it. Finally the 
Doctor laid it all off onto the city attorney, so the chief 
called him up on the ’phone and he came down. 

After sparring about half an hour, the attorney 
finally admitted that the alderman from the 3rd ward 
put him up to it. So the Chief got him down, too, and 
he blamed it onto the Mayor. After some trouble the 
Mayor was located at some woman’s club, making an 
address on the conservation of our natural resources, 
and when he had finished he appeared at the power 
house. 

The Chief asked them all, how much coal ought to be 
burned on a 50-ft. grate per hour and how much ash 
there ought to be,-and how much water ought to be 
evaporated by the coal, and how much air it took to 
consume properly one pound of average soft coal, and 
a lot more questions along the same practical line, such 
as draft, combustion, ete. Well, they simply opened 
their mouths in amazement, knowing absolutely nothing 
about the workings of the ordinance or whether it could 
be enforced in practice. Finally the Mayor admitted 

that Isaac Rosenberg urged him to have the ordinance 
passed and that Mrs. R. stood back of Isaac because the 
smoke from the tannery ruined her lace curtains. 

Time to go to bed. Will write you some more about 
the ordinance and smoke consumers the first time I get 
a chance. Give my love to mother. Hazel wants to be 


remembered also. Affectionately, your son, 
° Donny MacDovueat. 
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THE PLANT 


Cash Paid For Ideas Accepted. Sketches Desirable. 
We Wake Che Drawings 


Boiler Piping and Setting 


In A recent issue of Practical Engineer appears a 
contribution by John H. Linton. Upon looking at the 
sketch, it leads one to ask, ‘‘ Why the trap? Why dump 
good water, at the temperature due to the pressure car- 
ried, into the sewer? Why not carry it back into the 
boiler ?’’ 

I cannot see why expansion and contraction do not 
move the boilers on the brickwork or break off the pipe. 
I don’t wonder at the leaks, and with No. 2 cut out I 
don’t see how the engine escapes disaster, as the reduc- 
tion in the size of pipe makes a pretty fair pocket, 
which would allow the water to reach the engine in 
slugs, and with the present arrangement a 14-in. pipe 
will have all it can do to keep the main pipe drained. 
I would put in a %-in. pipe as shown in the sketch and 
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FIG. 1. PROPOSED DRAIN FOR BOILER LEADS 


run chances on the valve’s being opened when the boiler 
was cut in, and the man who cleans the boiler will be 
certain to close it when he is working in the boiler. 

We had an engine flywheel that was out of true at 
the rim as G. R. 8. speaks of, but we did not peen the 
arms to bring it back, as we considered the stresses set 
up by cooling on a 10-ton casting were sufficient without 
adding to them. We first tried to turn it true; but, no 
matter how slow we ran the engine, the job traveled too 
fast for the tool, so we fastened an emery wheel on the 
carriage of the lathe we had rigged to do the turning 
and ground the wheel true while the engine was pulling 
her regular load. 

The sketch of boiler setting shown by F. L. J. is not 
common around this part of the country. We would 
have the combustion chamber slope down from the 


ommending a raise of 18 in. 


ooo 


bridge wall to the end of the boiler and a level floor from 
there to the back wall with the clean-out door on the 
level with this floor so as to make the cleaning out much 
simpler and better. 

Another thing that should be avoided where possible 
is the flush front, as it brings the dry end of the first 
sheet and also the rivet heads into a very hot place. It 
also makes a longer heave for the fireman when firing 
up, barring and pulling fires, and brings the first cir- 
cular seam where the products of combustion will be 
thrown against it from contact with the bridge wall, 
and if the wall over the firedoors falls down it is a case 
of shut-down until the wall is repaired. 

We use a setting illustrated in the sketch and the 
grates are 4 ft. 6 in. from the shell. We first burned soft 
coal and then changed to the Parsons system, using 
buckwheat No. 2 hard coal screenings. All the engineers 
around here said we would get better results if we 
brought our grates closer to the shell, the majority ree- 
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FIG. 2. BOILER SETTING RECOMMENDED 


As the change would have 
been a considerable expense, we resolved to have a test 
after changing one and before we changed the other 8. 
The result was that the boiler with the high grate gave 
an efficiency of 72.5 and the one with the low grate 75, 
fired by the same man, out of the same car of coal, 
carrying a fire 3 in. thick and cleaning fires every 2 hr. 
This leads one to believe that the farther one keeps the 
grates from the shell, the better results are obtained. 
Perhaps there is a limit to the distance one should place 
one’s fire from the boiler, but I don’t know what it is, 
as there is a plant in this town that claims an evapora- 
tion of 7 lb. of water per pound of coal and the fire 
grate is just 148 ft. from the bottom of a 28-ft. vertical 
water tube boiler. 

As to a space of 1 in. between the combustion cham- 
ber arch and boiler head, this amount of space is ac- 
tually dangerous, especially where the setting is carried 
to the top of the boiler, for it allows the heat to reach 
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the dry space above the water line, thereby causing con- 
tortion of that part of the head and a probable pulling 
away from the top row of tubes, with leaking tunes if 
nothing worse. 

Less than half the amount is sufficient, as the follow- 
ing formula will show: : 

LX (T—t) C=E where 

L=length of substance being heated in ft. 

T = highest temperature. 

t = initial temperature. 

C = coefficient of expansion. 

E = total expansion. 

To give an example: Suppose we have a boiler 20 ft. 
long and we wish to carry 150 Ib. pressure, then we find 
that steam at this pressure has a temperature of 358 
deg. and we find that the coefficient of wrought iron 
is 0.000,006,86. Then we will say the initial temperature 
is 58 deg., which is lower than it is likely to be. 

There L X (T—t) C= E. 

20 X (358 — 58) 0.000,006,86 = 20 x« 300 x 0.000,- 
006,86 = .041,16 ft. = 0.493,92 in. This allows for the 
whole 20 ft. of the boiler to be expanded at one end and 


there it is less than 14 in. 
JoHn Hi. ARMSTRONG. 


(The suggestion made by Mr. Armstrong for drain- 
ing the boiler leads in Fig. 1 will not accomplish the 
desired results, for the small piping is merely a bypass 
around the main stop valve and will carry steam to the 
header. Editor) 


To True Up Rim of Flywheel 


| NoTE in Jan. 15 issue, the method adopted by G. 
R. S. in truing the side of the rim of a flywheel; this (as 
the editor says) is a dangerous method for at least 2 
reasons, viz.: it may result in cracking the arm while 
peening or destroy the strength of the arm by reason of 
reducing the cohesive strength of the metal. 

It is reasonable to suppose that this wheel ran true 
originally, and the fact that it finally ran out sideways 
was due to some other cause than the springing of one 
or more arms while running. 

Some years ago, the writer was called to remedy a 
similar trouble of a 10-ft. by 16-in. wheel that was out 
over 34 in. I found the wheel was rather loose on the 
shaft originally; but the key, fitting perfectly along its 
entire length, kept it true. This key, however, occasion- 
ally worked out, and the constant driving it back again 
with a keyset and sledge finally upset it so it bore harder 
on the top of the head end of the key than at the far 
end; hence, every time it was driven home, the rim 
ran out a little more, and finally wore a slight groove in 
the shaft. 

In order to remedy this, I drilled and tapped the 
hub for 4 7-in. set screws,2 on each side of the key and 
near each end of the hub. I then slacked the old key 
just enough to loosen the wheel on the shaft and trued 
it by the 4 set screws; next, I made a steel key that fit 
perfectly on both sides and top, extending through the 
far side an inch or more. After driving the key in good 
and hard (leaving about 2 in. to project at the large 
end) I found the wheel ran true. 
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In order to prevent the possibility of the key backing 
out in the future, I put a half inch set screw in the end 
of the key close to the hub. This wheel, to my certain 
knowledge, ran true for about 5 yr., when it was replaced 
by a larger engine. Oup MacaiInist. 


Valve Gear of Duplex Pump 


WHILE READING engine and pump questions and an- 
swers on page 172 of Jan. 15 number, I noted that 
No. 5 says that duplex steam pumps will not run more 
than one stroke with both rocker arms either direct or 
indirect; that is so if both valves are alike, but it says 
nothing to lead one to believe that they were. 

In the plant in which I am employed, we have a 
duplex steam pump and I know of hundreds of others 
of the same make. This pump has both rocker arms 
alike and indirect, so that they may be interchangeable. 
The pump we have is a well behaved pump, never 
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VALVES OF PUMP WITH BOTH ROCKER ARMS INDIRECT 


stopping till steam is shut off or something equally dis- 
couraging to pumps. One valve in this make of pump 
is a D valve, while the other is a B valve. Anyone can 
see that with this arrangement, when both valves are 
at the same end of travel, steam will be admitted at 
one end of one cylinder and the other end of the other 
cylinder, thus securing reversals of motion with both 
rocker arms indirect. This company does not make the 
cushion port as large as the main port, but is simply 
a small drilled port, not shown in my sketch, which 
does the work of the regular large port and also has the 
advantage of less clearance, besides not starting the 
piston back with such a jerk. Howarp A. Gives. 


Compound Feeder Problem 


I was on the eve of sending in my explanation of 
Mr. Packingham’s compound feeder problem when the 
issue of Jan. 15 arrived with practically the same solu- 
tion I had to offer. Now in the Feb. 1 issue I see the 
same idea given, but it seems to me that neither of them 
covers the ground completely. While very likely the 
valve at A had a loose dise which acted as a check valve, 
it could not have done so were there not sufficient 
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velocity along the suction line at the elbow where the 
compound feeder line was connected. The water, in 
flowing along the 5-in. suction line to the pump, is 
changed in direction at this elbow and forced upward; 
but it comes with considerable force against the back 
of the elbow and consequently into the small feeder line. 
If this small line had been tapped into the suction pipe 
directly above the elbow, it would not have been in the 
direct path of the water and there would be very little 
flow, if any, toward the valve A. Connection could also 
be made to the horizontal nipple screwing into the pump, 
and in either case I do not think there would be any 
chance of even a loose valve dise interfering with the 
feeding of the compound. R. M. L. 


A Course in Practical Experience 


I HAvE read with great interest the many letters 
printed of late, in regard to the advisability of sticking 
to one position or making frequent changes. An engine 
room has been my home and playground ever since I 
was 6 yr. old (I shall be 40 in April) and ever since I 
was 14 yr. of age it has been my means of gaining a liv- 
ing. I have been employed in 63 different engine rooms 
and have had charge of, or operated, more than 143 
different engines, of between 45 and 50 different makes 
and types, and in sizes varying from a 6 by 8 plain side- 
valve to a 7500-hp. Corliss compound. Out of this mess 
[I have been discharged only. 7 times, and 3 of these 
discharges I deliberately planned to occur so I could 
grab what, at the time, looked like a better chance else- 
where. I have never had a serious accident or shut- 
down that was due to my carelessness or lack of com- 
petence. In fact, there are few engineers with one-half 
the experience that can show as clear a record as an 
operator of steam apparatus as mine. Now, what has 
it all amounted to? Simply this: I have gained confi- 
dence in my own ability to meet whatever set of condi- 
tions arose and keep the plant going somehow until such 
time as I can better existing conditions. I have learned 
to judge by the looks of a plant what sort of man the 
manager is likely to be, also whether or not I care to 
take hold of it. But I am not so well off financially, 
socially or mentally as many other engineers I know 
who have stuck to one place for years. I have in mind 
one brother engineer who worked in one plant 24 yr. 
and has been in his present place, if I remember rightly, 
over 5 yr. He owns his home, is thought well of by his 
employers, gets fair pay and is not worrying about to- 
morrow, while yours truly owns nothing and is a living 
example of the folly of too much moving around. Don’t 
get the roving habit; there is nothing in it for you or 
any other man in any line of work where one depends 
on that little old weekly pay envelope to furnish the 
necessary food, clothing and home spot. 

Here is the schedule I would adopt if I were to’ be- 
gin the practice of steam over again, knowing what I 
know now. I would fire one year in all for 2 or 3 differ- 
ent men and study from the day I began. I would then 
oil for 2 yr. in 2 of the largest plants I could get into, 
and still study most of my spare time. I would then 
take a small plant and run it a year, and still keep on 
stndying. The fifth year I would go to a different part 
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of the country and work as an assistant for one year, 
then I would fasten onto the best paying job I could 
find at that time, take root and stick till they pried me 
loose with crowbars. I would subscribe to as many re- 
liable engineering journals as I could find time’to read, 
and make it a point to read not less than 1 hr. every day 
and put into practice everything I learned that looked 
good. I would join any society that had the education 
and advancement of the engineering profession for its 
object. When I had a chance to help a brother, I would 
do so and when I got to a spot where I was uncertain 
I would not be too swell headed to ask for help. The inev- 
itable would be that, inside of 10 yr., there would be 
good jobs looking for me and my employers would know 
what I was‘worth to them and give it to me to stay. 
If they didn’t, I should have a reputation that would 
enable me to land in a place where I should be appre- 
ciated. In either event, I should be known as a steady 
man and should have a few friends to help make life 
worth living. C. W. E. 


Cause of Heater Failure 


ACCOMPANYING SKETCH is of a battery of boilers I 
helped retube a few years ago and on visiting the plant 
a short time since then, found leaky tubes and heater 
in the same condition it was before the boilers were 
retubed, and the engineer was wondering what was 
the cause. 

The plant is run 10 hr. daily, and after shutting 
down at night, enough water is put in the boilers to last 
until after starting the next morning, the feed water 
being taken from a lake. The only appliance used for 
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feeding the boilers is a duplex pump. On this battery 
of 3 boilers, there is one water column, one steam gage 
and an ordinary pop valve, and no main stop valves on 
any of the mains. Every engineer knows that one 
steam gage and water column is all right for one boiler 
and that main stop valves are a necessity; what they 
need for such plants is a boiler law and a good inspec- 
tion. I have heard a few opinions as to the cause of 
the heater’s being in the condition it was, and should 
like to hear from some of the readers of Practical 
Engineer. G. W. J. 
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Removing Portion of Damaged Stack 


AN oLp smokestack at Sandyhook, Conn., was 136 ft. 
high and 5 ft. in diameter above bell bottom, the base 
I believe was 12 ft. in diameter and there was a damper 
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FIG. 1. STEEL STACK SHOWING DAMAGED PORTION AND 
LOCATION OF DAMPER 


























just above the tee made of one solid sheet nearly closed, 
with 18 in. of soot and scale on top of it, the damper 
rods were broken off flush with the outside of the stack, 
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FIG. 2. STACK DAMPER WHICH GAVE TROUBLE 


and the damper was rusted solid. The top of the stack 
was full of holes way below the guy band. The top 
section we pulled off with the painter’s line. I then 
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FIG. 3. METHOD OF BUILDING STAGING INSIDE STACK 


attached rope guys about 30 ft. above boiler house roof 
and we built staging inside of stack to damper which 
we removed; the stage was built of 3 by 4 joist 5 ft. 
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long cleated together with 7% by 3 by 8-in. boards, 4 posts 
and 2 ledger boards every 5 ft. with the exception of 
first section which had 4 ledger boards. 

When the stage reached the part of the stack that was 
bad, I eut the stack all the way around, leaving 18 in. 
of metal on river side. We then let go 3 guys and 
pulled the one over the river at the same time, the 
top landed in the river. The draft was much better 
after removing the damper. They were still running 
on the shortened stack the last I knew. B.C. WHITE 


Water Column Accident 


Most BOILER manufacturers make it a practice to 
conduct the feed-water pipe through the boiler shell by 
a brass bushing. This précaution is taken on account of 
the trouble that has been experienced in the past with 
leaks at this point due to the throbbing of the pipe 
caused by the strokes of the pump. When an injector is 
used, the strain on the pipe at this point is not so severe. 
The composition of the brass bushing, being soft, does 
not eut the pipe as a hard metal fitting would do. 

The writer recommends that brass bushing be used 
in the connection between the water-column pipe and 
the boiler, especially the lower pipe. There is consider- 
able vibration on the water-column connection when 
the drain cock is open. Besides, the lower pipe usually 
extends through the brick wall (this refers to horizontal 
tubular type boilers) and the tendency of the pipe is to 
corrode. A small leak is easily developed around the 
pipe where it enters the boiler, and the dripping from 
this leak will cause corrosion in a short time. 

Recently the writer received an urgent call to a steam 
plant to detect the source of water entering the side of 
the furnace near the front. On examination he found 
that there was no connection to the boiler around the 
point from where the water was coming, except the 
water-column connection. He at once had the fire drawn 
from the boiler, and doors closed to prevent cooling the 
boiler too quickly. Cold water was also pumped into 
the boiler, but not in a sufficient quantity to cause any 
injury. A hole in the brick wall was eut out around 
the water-column pipe, and it was discovered that the 
boiler shell and the water-column pipe where it entered 
the shell had corroded, and were eaten through. No 
doubt there had been a slight leak at this point for some 
time, and this leak had resulted in the corrosion. 

This boiler furnished the power to operate a plant 
employing approximately 100 men. The entire plant 
was closed down for half a day, just on account of this 
little trouble. The loss to the owners amounted to about 
$200. The precaution of putting a brass bushing in the 
connection when the installation was first made, would 
have saved the annoyance and expense. 

Thus we see that the old adage, ‘‘It is the little things 
that count,’’ applies to the installation of boiler plants 
as well as to deeds of kindness. W. O. JONEs. 


For A COMBUSTION engine, with hit-and-miss govern- 
ing, having constant pressure feed, the mechanical effi- 


ciency can be approximated by counting the explosions . 


at no load and full load. The difference between these 
numbers divided by the number at full load, will give 
the approximate mechanical efficiency. 











PRACTICAL 


March 1, 1914 


cc 









<n 
Babbiting a Solid Box on a Worn Journal 


SoME TIME ago, the writer had to rebabbit a solid 
box, the journal of which was so badly worn that the 
diameter was 1 in. less in the middle than at the ends. 
At first the problem presented some difficulties, as after 
babbiting, the shaft could not be removed for the pur- 
pose of cutting oil grooves in the box. However, by 
giving the journal a thin coat of white lead and wrap- 
ping a few turns of candle-wicking around its length, 
I poured the box in the usual way. Before pouring, I 
provided the oil hole with a wooden plug, having a slit 
cut in one side for vent. 

After pouring the box, I removed the wooden plug 
and broke away the small stem left by the slit in the 
plug, and this left the oil hole clean, ready for the 
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REBABBITED BOX SHOWING WICK FEED OILING DEVICE 


lubricating device, which formerly was a grease cup; 
for this I decided to substitute a wick-feed oil cup, 
and made up one out of steam fittings, as shown 
in sketch. The candle wicking which was wrapped on 
the shaft before babbiting, will be imbedded in the bab- 
bit; but, touching the journal, it acts as a distributor 
for the oil, and up to this time, the scheme has worked 
entirely satisfactorily and requires but a small amount 
of oil. Cnas. O. HaGen. 


A Case of Re-Admission 


In a CorLIss pumping engine a curious effect in the 
card was found showing an apparent re-opening of the 
valve, admitting steam after cutoff. Examination showed 
valve and seat apparently in the best of condition, and 
the valve motion properly set. A man who had appar- 
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Successful Ainks From The Plant 
For Saving Gime, Work and CGrouble 
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ently been there before said, ‘‘Why, you have a high 
spot on your valve,’’ but the engineer could not believe 
this to be the case. Taking out the valve and examining 
it carefully, however, a hard spot, which had caused 
the turning tool to jump a little was discovered, and 
this was the difficulty, for when, in the course of the 
motion of the valve, this hard spot reached the edge of 
the port, there was a slight lifting which permitted steam 
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VALVE WHICH GAVE TROUBLE AND THE REMEDY 














to re-enter the cylinder for a time. The engineer said, 
‘*Let’s take it down with a fine file,’’ but the experi- 
enced man said, ‘‘No, take a coarse file and work this 
off by filing on a diagonal, so that the file marks will 
not run around the valve and in this way you will avoid 
filing except where the hard spot is, and you will make 
diagonal file marks, which, in a few days will wear down 
to a perfect seat.’’ The operation was done as suggested 
and the remedy was effective and complete. 


Operating Valve With Chain 


I THINK there are few plants that haven’t one or 
more valves placed in high and sometimes almost inac- 
cessible places, which are a constant source of annoy- 
ance to the engineer. Many boiler feed-water valves, and 
especially those for water-tube boilers, come in this class. 
Where any attempt is made to solve the problem of 
making them more conveniently operated than from the 
top rung of a shaky ladder or climbing over the tops of 
boilers and hot steam-pipes, it is usually done by turn- 
ing the bonnet downward and putting a forked rod in 
the handwheel and another handwheel on the bottom. 

This arrangement is often troublesome in that it 
allows any sediment or liquid to settle down on the 
stem-threads, which rapidly destroys them through cor- 
rosion or wearing. Then, too, if the stuffing box is not 
kept pretty well packed and tight, the operator is often 
treated to a hot shower bath. 

I have equipped one of our valves in a way that I 
consider much better. 
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Our city pump (a common duplex) is in a pit 25 
ft. deep and some distance from the boilers, so to avoid 
driving a great amount of water through the cylinders 
every time the pump was started, the throttle valve was 
placed as close to the steam header as possible, thus 
bringing it above the boilers and over the alley between 
them. 

I turned the valve so that the stem would be hori- 
zontal and then got from a bicycle repair shop an old 
front sprocket wheel and chain which were worn out for 
their original role. 

I drilled 14-in: holes through each of the 5 spokes in 
the sprocket and through the rim of the hand-wheel, 
riveting them together with common 6-penny nails. 

This is a 214-in. Jenkins valve and my sprocket is 
about 6 in. in diameter. I used only enough chain, in 
this case about 2 common lengths, to get the required 
number of turns to open the valve full, and used a 
small rope to make the necessary length to bring the 
valve within reach of the floor. 

Of course, if the valve were to be used for throttling 
or feed-water regulation, I should advise a larger 
sprocket (this would require more chain) in proportion, 
because with the added leverage finer adjustment could 
be secured. 

The beauty of this arrangement is that it costs noth- 
ing and serves its purpose exactly, as well as a valve so 
equipped at the factory. nm. ©. ©. 





Gland Stud Kink 


GLAND sTups are liable to break in pumps, etc., so 
I make my studs with 14-in. hole in end that goes into 









STUD BREAHS HERE 











STUD DRILLED TO FACILITATE REMOVAL WHEN BROKEN 


easting and if stud breaks it is a simple matter to drill 
out broken part without injuring thread in casting. 
Hueco McMann. 


Taper Fits on Piston Rods 


TALKING WITH a young engineer, an old timer said 
to him, ‘‘There is no better fit for a piston on the rod 
than a taper fit, but be sure that it hasn’t a belly in 
it. It is better to have a concave than a belly.”’ 

Years afterwards, this hint was found of value in a 
case where a knock in a pump could not be located by 
anyone called in on the difficulty. It sounded in every 
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way like a loose, low-pressure piston, but on taking the 
piston out of the cylinder, apparently the nut was tight, 
the piston was close up on the rod, and there was no 
visible trouble. Running back the nut and pulling 
off the piston, the young man put a straight edge on 
the taper and found, as he had thought possible, that 


























TAPER FIT WHICH GAVE TROUBLE AND REMEDY 


there was a belly, that is a high spot in the taper. 
Rather severe treatment with a coarse file made it quite 
certain that the taper was concaved so that the piston 
would take a bearing at the ends rather than in the 
middle, and when the piston was put back into place 
and tightened up, the pump ran quietly and gave no 
further trouble. 


A Hint in Using Wire Gages 


THE SKETCH shows a tip in using a wire gage when 
the same opening has to be used repeatedly for checking 
a number of pieces of stock. To save the bother of ° 
keeping the finger by the opening, and occasionally 














RUBBER BANDS TO LOCATE GAGE SLOT 


glancing at the figure to avoid taking the wrong size, 
put a couple of small rubber bands on as shown, one 
on each neck flanking the hole. There can then be no 
mistake as to which opening is to be applied to the work. 
—Mechanical World (London). 





THe Bryan (Tex.) ComMMERCIAL CLUB is consider- 
ing the matter of electrifying the Bryan-College inter- 
urban road. The plan now being considered includes 
the erection of a municipal power plant to cost $30,000. 
This plant, it is said, would furnish power for the inter- 
urban, other plants using power and for city street 
lighting. 
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Expert Help When In Trouble. If You Want 
Quick Answer Enclose a Stamp 
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Ex LENT A 


Examination Questions 


How coup you tell if the tubes in your boiler need 
renewing ? 

2. If boiler tubes leaked after you had them ex- 
panded, what would be the cause? 

3. What would cause a blowoff cock to open hard? 

4, Is there any difference between a blowoff opening 
hard and one opening easy? What would be the cause? 


5. How is the outside packed blowoff cock packed? - 


6. How can you tell if a valve is balanced? 

7. If you started up a Corliss engine in a new plant 
and after getting it up to speed with load on it slowed 
down and stopped on the center, what would be the 
cause? The engine was not overloaded or steam pres- 
sure did not drop, and valves were all right. 

8. If you had 2 high speed engines and 1 of them 
commenced to race, what would be the trouble? 

9. If you had an outside packed boiler feed pump 
that leaked badly around the packing, what would be 
the cause and how would you remedy it? 

10. What closes the vaive on the Green engine? If 
it is by the dashpot and the unbalanced area of steam 
valve, where is the unbalanced area? 

11. Are the valves of the Green, Brown, Rollins, and 
Pytman engines balanced, and how? 

12. By adding weight to the short arm of a Rites 
governor what does it do? By adding weight to long 
arm? 

13. What makes a valve balance? 

14. What is the difference between a safety valve 
and a relief valve? 

15. Could you use a safety valve where a relief valve 
is used, or a relief valve where a safety valve is used? 
Why? 

16. If crosshead of engine should pound badly, 
what would be the cause? G. W. B. 

A. To determine whether the tubes needed renew- 
ing it would be necessary to examine them. In a tubu- 
lar boiler I would look for excessive leakage around the 
ends, which could not be stopped by re-rolling and 
beading. Then go into the boiler under the tubes and 
tap them with a light hammer, and if some appeared! 
to be thin and easily dented, or if they were pitted and 
corroded, they should be renewed. In a water-tube 
boiler the usual trouble is from small bags on the under 
side of the lower tubes caused by scale in the tubes. 
These bags in time will crack and start leaking; first, 
as a small hole which gradually gets larger. If the tube 


is kept free from scale a small bag will do no dam- 
age, and is not dangerous, but when it begins to leak 
it should be renewed at the first opportunity. These 
tubes sometimes Jeak at the ends, and if re-rolled several 
times will get so thin that they will not hold, and then’ 





should be renewed. The length of time that the boiler 
has been in service and the nature of the water used, 
also, have much to do in determining the length of life 
of tubes. 

2. If the condition of the tube was good except that 
the ends would not remain tight by rerolling, I would 
take the tube out and cut about 6 in. off each end and 
weld on a piece of new tube; then anneal both ends by 
heating to a dull red in a charcoal fire and allowing it 
to cool slowly. This will make the end soft and less 
liable to crack in rolling and will give you practically 
a new tube. In replacing it in the boiler, if it was a 
loose fit, I would use a copper ferrule or a strip of sheet 
copper to fill the hole around the tube so that it would 
not have to be stretched so much in expanding. 

3. The usual cause of a blowoff plug turning hard is 
that particles of scale work in around the plug or stick 
to it, causing it to bind. The plug should be taken out 
and the seat cleaned, and in replacing the plug it should 
be given a coating of graphite and cylinder oil. The 
cause of its sticking may also be due to the packing 
being screwed down too tight, or the packing becoming 
too hard. 

4, Yes. When the blowoff cock is open in blowing 
down, the steam and hot water passing through cause it 
to get hot and expand. This would not make it stick 
tighter when open, and it might stick so tight that it 
could not be closed until the water had become dan- 
gerously low in the boiler. Usually a gate valve is 
used in connection with a plug cock, and if so, the cock 
should be opened wide, and the blowing done by opening 
the valve slowly, the cock being closed after the.valve 
is closed. The cock should be made to turn easily to 
avoid this danger. 

5. The packing in the body of the valve to prevent 
leakage around the plug is put in place by hydraulic 
pressure in a special machine, and cannot be done in 
the average power plant. The packing around the stem 
can be renewed if necessary by using some good asbestos 
packing. As the recess is not deep ‘‘asbestos wick’’ 
twisted and dipped in cylinder oil gives good results. 
The best way, as well as the cheapest, in the end, is to 
return the cocks to the factory to be repacked. 

6. A balanced valve is one, practically speaking, in 
which the pressure holding it down is counteracted by 
the pressure tending to lift it from its seat. Piston 
valves are balanced; flat valves carrying a pressure 
plate are balanced because the valve works between the 
seat and pressure plate, and the pressure only reaches 
a small portion of its area. As a rule any valve, hav- 
ing a cover so constructed that the steam cannot exert 
pressure on the back of it to press it to its seat, is 
balanced. 
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7. There are several things, any one of which might 
stop the engine. The throttle valve may not be open 
wide, which would not admit steam enough to carry 
the full load; the valve in the exhaust pipe might be 
partly closed, which would raise the back pressure 
enough to stop the engine with the load on; and the 
governor belt might break or slip badly, allowing the 
governor to drop low enough to prevent the valves from 
picking up; the bearings may be keyed up so tight 
that excessive friction added to the load will stop the 
engine; the back pressure valve might become partly 
closed and stuck; the piston may be broken or pulled 
out of the crosshead; and there are some other things 
that might cause the trouble. The action of the engine 
and the circumstances would very likely show what the 
cause was. 

8. It would make no difference whether you had 2 
or 6 high speed engines, if one of them commenced to 
race, the trouble would very likely be caused by stick- 
ing of the governor. This might be due to the eccen- 
tric being too tight, or not properly lubricated; some 
of the bearings of the governor might be too tight, badly 
worn, or not getting sufficient lubrication. The first 
thing to do would be to pour some oil on the eccen- 
trie strap, and governor if possible. If this did no good, 
it would be best to change engines, and examine the 
governor and valve gear. ; 

9. The usual cause of pump packing leaking is 
either that the wrong kind of packing is used, or that 
the packing is worn out. 

The writer has found that the square flax and duck 
packing that are commonly used on pumps are not 
adapted for use on outside packed plunger pumps, be- 
cause they have to be drawn up so tight to prevent 
leakage that it causes excessive friction. A packing 
consisting of alternate solid and split rings gives excel- 
lent results. If the packing leaked, I would repack it 
with the proper kind, being careful to put the packing 
in properly, using plenty of graphite and cylinder oil 
hetween the rings. 

10. The steam valves of the Green engine are closed 
by the action of the dashpot. This is aided to some 
extent by the unbalanced area of the valve stem and 
retarded by the friction of the packing, as the stem 
passes through the steam chest and moves towards the 
center of the cylinder in closing. The action of the 
exhaust valve is positive and is operated by the eccen- 
trie or erank on the lay shaft. For more detailed in- 
formation I would refer you to the July 1, 1912, issue 
of Practical Engineer. 

11. The valves of the Green engine are not balanced, 
as pressure is exerted on the top of the valve at all times. 
The valves of the Brown engine are not balanced. The 
valves of the Putnam engine are of the poppet type 
and are balanced. The steam valves of the Rollins en- 
gine are flat multi-ported, and unbalanced; the exhaust 
valves are of the Corliss type and partly balanced. 

12. Adding weights to the short arm of a Rites gov- 
ernor will decrease the speed of the engine if the ten- 
sion of the spring is not changed. Adding weights to 
the long arm will increase the speed. -The change of 
weights may also change the variation of the speed from 
no load to full load, and should be done very carefully. 
The proper way to change the speed is by altering the 
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spring tension. If an equal weight was added to both 
ends at once, the speed would not be changed, but the 
regulation of the speed at different leads might be 
affected. 

13. In the old slide valve, there is a pressure on the 
top of the valve holding it to its seat equal to the area 
of the valve times the pressure in pounds per square 
inch in the steam chest. This pressure is exerted on 
the full area of the valve, as there is no pressure on 
the bottom tending to lift it from its seat, except that 
due to compression, because the valve is a tight fit on its 
seat, and there is nothing to counterbalance the pres- 
sure holding it down. In the balanced valve with pres- 
sure plate, the valve itself is a thin flat casting with 
proper ports and a face on each side. One face bears 
against the valve seat, and the other against a heavy 
pressure plate which rests on ledges at each end and 
is held about 0.002 in. from the valve. This plate is 
held in place by a heavy spring and no steam can enter 
In the piston 
valve the steam acts on the area of the valve but at 
right angles to the seat so that no pressure is exerted 
on the ‘seat. 

14. A safety valve and relief valve are for the same 
purpose, that is, preventing over-pressure. The safety 
valve is used for steam and has a disc held in place by 
a weight or spring. In the spring type, the seat is made 
of nickel and is so designed that it can be set to open 
at a given pressure and blow down to a lower pressure 
and close quickly to prevent cutting of the seat. The 
relief valve is used for water and has a composition seat 
and dise that is held in place by a spring. The lift of 
the dise is much greater in the relief valve. There is 
nothing to prevent the relief valve closing as soon as 
the pressure is reduced to the point at which it is set, 
and it is liable to leak if used very often. Both are 
provided with regulating screws, but the safety valve 
is built heavier and more elaborate than the relief valve. 

15. A safety valve would not give good results when 
used as a relief valve for water, because the area of 
opening is too small. A relief valve, if used for steam, 
would leak.and waste a great deal of steam when the 
pressure was near the popping point. The seat would 
soon become so badly cut that it would not close tight 
at any pressure and would not last long. 

16. There are several things that would cause a 
crosshead to pound badly, among which are: Loose 
wristpin brasses, the crosshead shoes not being adjusted 
closely enough, improper valve setting, crosshead and 
crank out of line, piston rod loose in the crosshead, and 
possibly some other reasons. An examination of the 
engine would have to be made to determine the cause. 

J. C. HawkKIns. 


Cause of Broken Ammonia Compressor 


KINDLY GIVE all reasons that would cause an ammonia 
compressor to burst. P. M. 

A. The bursting of an ammonia compressor or cyl- 
inder is of very rare occurrence, and is usually caused 
by some mechanical defect or negligence of the operator. 

A list of such accidents which have come under our 
observation is listed below: 
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A. Compressor head torn off by the breaking of suc- 
tion valve and its falling into cylinder. 

B. Piston nut breaking off, wrecked piston also broke 
flange off cylinder. 

C. Compressor completely demolished by explosion. 
Wher testing out an old plant with air, using compressor 
to pump air, an explosion was caused by oil in old sys- 
tem mixing with the air. This resulted either from over- 
heating or some foreign matter, such as grit or scale, 
causing a spark, which ignited when passing the com- 
pressor. ° 

D. Starting up compressor with discharge valve 
closed (vertical, single-acting machine) ; top head blown 
off through roof of building. 

E. Compressor burst, piston and rod demolished; 
caused by the cylinder becoming flooded with liquid. 

Accidents such as C and E are very rare; most of 
the broken or burst cylinders are caused by mechanical 
defects such as crystallizing of valve stems, ete., from 
long use or wear, some of which could have been avoided 
through proper supervision or care by the operator. 

W. H. BeIstey. 


Racing Engine; Losing Feed Water 


Ir you started your engine in the morning and it 
began to race and then slow down again, where would 
you look for the trouble? 

2. If your feed pump were running as fast as it 
should and you were getting good pressure at the pump, 
but still were losing water in your boiler, where would 
you look for the trouble? T. W. L. 


A. Racing on the part of an engine, whether start- 
ing up in the morning or at any other time, is directly 
traceable to the governor, and shows that for some reason 
the governor is unable to regulate the speed of the en- 
gine properly. 

The governor is the most sensitive part of the engine, 
and if hampered in any way, such as by binding or 
sticking of any part, this interferes with the speed and 
regulation of the engine. 

There are so many different things that can happen 
to the many different kinds of governors now in use 
that it would not be possible to give you any specific 
information on the subject. The question is to be in- 
formed as fully as possible on this apparatus which you 
have in charge, so that when necessary, it is a simple 
matter to study the trouble carefully, after which a 
remedy is usually easily found for it. 

2. Since you have good pressure at the pump but 
are losing water in the boiler, this brings the matter 
down to the line between the pump and the boiler, or 
the blowoff. Taking the blowoff first, a slight leak, 
especially if the valve has a soft metal seat, will rapidly 
grow larger and allow considerable water to escape, pos- 
sibly before it is believed that the valve was defective. 

Blowoff pipes ought to be connected in such a man- 
ner that the outlet could be seen, if convenient to be 
arranged that way; or if connected in any other way, 
such as to a tank, so one can tell by touching the pipe 
if hot water, even a small amount, is passing the valve. 

In the feed line, there are many things that would 
interfere with the passage of water to the boiler. If a 
swing check valve is used, continued use will naturally 
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wear the internal parts so that the valve may become 
disconnected, and the flow of the water will lodge it in 
the outlet of the valve where it will partially or wholly 
retard the passage of water. 

If the master valve next to the boiler is a globe 
valve and located so that the boiler pressure is under 
the seat, if the dise wears off the stem, or the stem 
breaks, the flow of water will force the dise into the seat 
and stop the flow. A gate valve may also do the same 
thing, although it is not liable to. 

It not infrequently happens that the discharge pipe 
inside the boiler will become coated with scale and re- 
tard the flow of water. Some types of pump governors 
have a piston to actuate the governing valve which is 
subjected to steam pressure on one side and to the water 
pressure in the line on the other side. As the line pres- 
sure is always about 10 to 20 lb. above the boiler pres- 
sure, any leakage past this piston will eventually enter 
the steam pipe, where the scale matter will eventually 
clog the steam pipe enough to bring the line pressure 
so low as to retard the flow of water to the boiler. 

G. H. WALLACE. 


Flue Temperatures 

WHERE SHOULD I put thermometers to tell how much 
heat I am utilizing in my economizer? I have one ther- 
mometer between boiler and economizer. Should I put 
another between economizer and damper, or between 
damper and chimney? A. S. 

A. The second thermometer should go between the 
economizer and the damper, as there may be loss of 
temperature from leakage or radiation beyond the 
damper which would make the economizer show to better 
advantage than it deserves. The best locations for ther- 
mometers would be as close to the inlet and outlet of 
the economizer as possible. 


Inquiries Without Names and Addresses 


WE HAVE RECEIVED a number of inquiries from sub- 
scribers who have not signed their names nor given ad- 
dresses. In order to receive attention, a letter must be 
signed with the name of the writer and his address. 
This is not used for publication, but simply as a matter 
of good faith and so that if further inquiries are neces- 
sary in order to answer the questions satisfactorily, they 
may be made. All subscribers will please note this and 
if those who have sent inquiries without signing their 
names will write us, giving names and addresses and 
repeating the questions, identifying their questions, they 
will receive prompt attention. 


Unsigned Inquiry 
WE HAVE an inquiry from a subscriber in Sharon, 
Pa., in regard to an Ingersoll-Rand air compressor 
action. Unfortunately, he has not signed his name to 
the inquiry, so that we are not able to reach him. If 
he will send his name and address, we shall be glad to 
give immediate reply. 


A GREAT AUXILIARY POWER PLANT costing $100,000 is 
to be erected in Endicott, N. Y., by Endicott, Johnson 
& Co., according to a statement given out lately by Geo. 
W. Johnson, head of the tanning interests. 
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Submerged Water Main Massachusetts Examination Questions 


In JAN. 15 issue, 


C. D. asks for information on this GIVE THE safe working pressure of a Manning boiler, 


subject. The accompanying sketch shows how a 16-in. furnishing all the data. ° 


main was laid under a stream about 10 ft. wide and 2. Why don’t you take into consideration the water 
2 ft. deep at center of stream. Planks 2 by 6-in. and 8 leg of this boiler in figuring safe pressure? 
ft. long were sharpened to a point on one edge. These 3. Why do you prefer the butt strap joint? 
planks were then driven in 2 rows 3 ft. apart, across 4. Figure out stayed surface on a fire box. Is there 
the stream. They were driven with a sledge hammer a way in which you would allow a little more pressure 
until there was about 15 in. above water line. on this surface? 

A weir 4 ft. wide and 1 ft. high was made in the cen- 5. What is the weakest part of a longitudinal (butt 


ter of the stream, an 
so as to let the wate 
The remainder of the 


d before all the piling was driven strap) joint? 

r through while making the weir. 6. In your judgment, could you tell whether the 

piling was then driven. The water proper size of rivet was used in a joint by looking at it? 
7. On a condenser, where should the suction connec- 











tion leading to the vacuum pump be located ? 

8. If your gage shows 30 in. vacuum, what does it 
represent ? 

9. Could the steam valve of a Green engine turn out? 

10. How does the steam loop work? Do you con- 
sider it a good way to return water to boiler? 

11. Why do we use 2R ~ H, etc., in the formula for 
finding the area of a segment in Book of Boiler Rules? 

12. If the vacuum in a 14 by 26 engine running at 
250 r.p.m. is 26 in., what is the gain in power due to 
the condenser ? 

13. What causes pounding in a radiator? What 


would you do to stop it and prevent it again? 
R. H. B. 


Proper Electrical Layout 








ELEVATION AND PLAN OF WATER PIPE LINE UNDER WATER 


then flowed over the weir. The pilings were then braced 
by placing planks along the inside of each row with 
4 by 4-in. braces to hold them apart. Dirt was then 


banked against the p 


water was then siphoned out. Then the dirt and mud 
were taken out to about 3 ft. below the bottom of the 
stream. The pipe was laid in the usual manner. 


form was made 4 in. 


rods were placed and concrete was run in on that portion 
of pipe that was under the stream. Dirt was then 


THE PROBABILITIES are that the manufacturing con- 
cern for which I am engineer, will discard several 
engines and install motors in their stead. The machines 
to be driven are light and will have to be driven 
in groups, and, with the exception of pumps, will 
run .at constant speed. I am of the opinion 
that our dynamos should be alternating-current, 60- 
cycle, 3-phase (same as our city current). The motors 
a should be induction type, except 1, which probably 
should be synchronous to act as a compensator in main- 
taining a high power factor. Current required would 
equal, probably, 400 hp. for power and lighting; voltage, 
220; capacity of motors, 10 to 40 hp. Run equals 10 


iling on the upstream side. The 


from the sides of pipe and iron 


thrown in and the pili lled. L. K. ; : 
iain te hr. per day. Have I got it lined out right? 
Two E ination Questi Our municipal plant sells current in large amounts 
wo Examination (Questions at 114¢. per kw.-hr. I do not know whether they are 


How can the large power houses try their surface selling to large consumers below cost and making the 
condensers for leaks and tell which tubes are leaking, small ones make up the loss or not, and doubt if they 


without taking the he 


ads off the condensers? do, but if they are, this will likely be looked after in 


2. If you were way out in the country, had no tools the near future. It is firmly fixed in my mind that no 


and no place to get h 


elp or tools, and you got an 8-in. matter what the central station can furnish us current 


erack in the front tube sheet, how could you fix it? for, we can, with available equipment, generate it our- 


C. M. selves at a profit. Two items in our favor would be in- 
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significant line losses and transformer losses, as well as 
interest, depreciation and maintenance, though this 
last item would be offset by the same items applied 
to our generating plant. We have a 150-hp. gas engine 
that is giving an i.hp. on 7.35 cu. ft. of gas at 30c. per 
eu. ft., which equals about 8.45 cu. ft. per b.hp. This 
would put current on the board at a fair price, and we 
can do it at about the same price with producer gas. 
But the plan that looks best to me, is to hook a low- 
pressure turbine with generator on our 600-hp., simple 
noncondensing Corliss, which has an average load of 400 
hp., the load varying about 3 times a minute, from 100 
to 600 hp. This would give us 300 kw. at the lowest, 
and it appears to me would be an economical proposi- 
tion, as we would use the air compressor exhaust for 
heating feed water, and the surplus would go into the 
heating system. We have only used the exhaust of 
the 600 hp. to heat the feed water, and could use a 
cooling tower and furnish the make-up water from the 
shop wells. Bos. 


Static Trouble 


IN REGARD to the trouble mentioned by John Pierce 
in Feb. 1 issue, with his motors, which receive a static 
charge when they are operating from a circuit that paral- 
lels a 6600-v. line, allow me to state that he is getting 
his static by induction from the 6600-v. circuit. 

The writer had his attention called to a similar case 
of trouble where a railroad track was paralleled by a 
30,000-v. circuit some distance away, and the 2 were 
installed side by side for a distance of some 10 miles, 
more or less. 

After the transmission was started up, nothing was 
noticed for some weeks until a rather dry spell ensued, 
and then 1 morning the track gang suddenly discovered 
that the ‘‘Devil’’ had arrived on the scene and insisted 
upon inflicting violent punishment on any one touching 
the rails. 

They promptly ‘‘jumped their jobs,’’ and the rail- 
road company had all kinds of trouble on their hands. 
The trouble was removed by grounding the rails by 
ground wires to a permanent water ground at fairly fre- 
quent intervals. 

If Mr. Pierce will ground the frame of his motors, I 
think he will remove the annoyance that he notices. 

Locke ETHERIDGE. 


9? 


Knock in Engine 

In Jan. 15 issue, page 174, K. L. K. writes that the 
crosshead of his engine knocks with light loads. 

From the information given, I am led to believe 
that the engine has too much compression. If he gets 
a good card from the engine showing the valves to be 
adjusted, apparently all right, I think he will get that 
knock by shortening the exhaust valve rods slightly. 

This, with a Monarch engine, with wristplate, will 
make the valve open earlier and close later. 

When the load is light, with too much compression, 
the pressure pushing the piston is less than the pressure 
on the side where compression is taking place. The pis- 
ton tries to stop before it reaches the end of the stroke; 
the flywheel resents this, and shoves or pulls on the pis- 
ton, through the agency of the connecting rod, causing 
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the crosshead to go against the upper guide, and knock 
when the engine passes the centers. 

When the load is heavy, the terminal pressure is 
higher, and the knock disappears. W. R. Hersey. 


Laying Cast-Iron Water Pipes 

In REPLY to C. D.’s letter in Jan. 15 issue, page 174, 
assuming he means cast-iron water pipe, I would advise 
him to do the job when the stream is low, if possible. 
First, make an oakum tool and a calking tool, as shown 
in the sketch. A cold chisel and hammer, a gasoline 
furnace, or some other means for melting lead, a melting 
pot and ladle, and some rope oakum and lead are all the 
materials needed. If the stream is 100 ft. wide, connect 
150 ft. of pipe on the bank or some temporary structure 
across the stream. Connect 2 pipes together by insert- 
ing 1 end in the bell of the other as straight as possible. 
Twist some oakum and insert in the bell in turns, calk- 
ing it tight as the turns are made, 2 or 3 turns being 
enough. Then twist a thick rope of oakum, to be placed 
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around the outside of the joint, which should be held 
up tight by a helper, leaving a small opening at the 
top to pour in the lead. The lead should be at least 2 
in. deep in the bell—the more the better. After pour- 
ing the joint, proceed to calk the lead in tight with the 
calking tool, and the joint is made. The ditch may 
then be dug with a dredge or other means, and the 
pipe lowered carefully, as the lead is liable to loosen. 
After the pipe is in, a dam can be built in the ditch 
around the pipe near the ends to keep the water out, 
and a syphon or pump used to keep out seepage water. 
Further joints can be made in the same manner, 2 or 3 
lengths being made up on the surface and then lowered. 
The oakum should be kept as dry as possible to prevent 
the lead from splashing. This pipe can be cut to any 
length by chiseling a ring around the pipe, when it will 
break like glass. Geo. H. Worrtu. 


Generator Voltage Correction 

ON PAGE 158 of the Jan. 15 issue the answer to in- 
quiry of J. R. B. is in error, in my opinion. 

The lines of force are cut by the wires at the rate 
of 10 revolutions per second, not 600 times, as in your 
calculation. 

600 r.p.m. = 10 revolutions per second. 

This would make the voltage 100 instead of 6000. 

Evidently this is a bipolar d.c. machine. Therefore 
the loops can not all be in series but must have at 
least 2 paths through armature. Or 1% the loops cut 
the 2,000,000 lines of force twice each revolution. Re- 
sult, 100 volts, as above. If all were in series as you 
state it would be a bipolar alternator and give 200 volts. 

Trvine Boora. 
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Necessities; Luxuries and Prices 


To an astonishing extent, the inside workings of 
cause and effect are being analyzed and set forth 
for all to observe. Scientists. are pursuing their in- 
vestigations into the makeup of molecules and atoms, 
and seem to be coming close to the cause of life itself. 
Other men with scientific methods are searching into 
the inner workings of the business machine, to discover 
the causes of high and low prices, surplus or lack of 
jobs for all wanting them, and the continually occurring 
variations in demand and supply. Many of the prin- 
ciples are not really new, but have been overlooked or 
forgotten since their first appearance in heavy books 
on economics. Now, in the engineering press and the 
popular magazine, and even set forth in the shape of 
readable short stories in the weeklies, the causes and 
effects of trade conditions are becoming common 
knowledge. 

Most men who read and think at all, now know that 
the amount of work to be done in the world is not lim- 
ited, but ever increases with the desires of men to 
possess more clothes, furniture, musical instruments, and 
every other sort of property. Just as one man may 
decide to stop paying rent and buy a house, and accord- 
ingly commence to work harder so as to get the money 
to pay for it, so a million men deciding to own homes 


‘must each do more work in order to obtain the addi- 


tional funds necessary for the purpose. The sums which 
some men pay for houses, furniture, or automobiles, go 
to other men who make these things. These men, in 
turn, in spending their wages, pass the money on to 
others. At the end of the chain there are always the 
farmers, the food-producers, who get a substantial share 
of the wages of every other worker. 

Food is about the only absolute necessity, purchased 
at any price, even in times of greatest need. Clothes 
are nearly as necessary, but every clothier knows that 
in times of business depression, last year’s suit saves 
many a man the price of his usual new one, and leaves 
the clothing man with heavy stocks unsold. Still other 
things are less urgently required, and so on down the 
list are finally found the luxuries, some of which, if 
laid aside, are hardly missed at all. If a man has work 
that brings him only a little money, he must buy food. 
If his earnings increase, he may also buy clothes and 
other things, and when he takes in enough to feel no 
longer the pinch of need, he will begin to buy things 
he might easily do without. 

Suppose, however, that a man with limited income 
buys too little food and too many luxuries; he will soon 
go hungry. Suppose a thousand men devote too little 
of their total working time to producing food, and too 
much to making pianos, golf balls and automobiles; the 
quantity of food will become insufficient, its price will 
rise, and the men will soon turn from their luxuries to 
tackle the food question, and investigate the cause of 
the high cost of living. Unless they can find some way 
to produce more necessaries in the same time, they must 
decide to devote less time to producing luxuries. The 
principle is the same, whether one man or a whole world 
of men is involved. The quantity of work for all is 
limited only by the desires of all; but the necessaries 
must first be provided, or there will be no demand for 
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the other things. Consequently, whenever the balance 
is disturbed, purchasing in all lines, except for such 
things as are urgent necessities, will stop, and a season 
of bad trade will occur. 

It makes very much difference, therefore, whether the 
indispensable necessities are or are not being produced 
rapidly and efficiently, for in either case there will be 
so much the more or the less time to devote to the manu- 
facture and enjoyment of other things. Wasted time 
and wasted effort are not merely individual loss. It is 
not enough merely to be busy. It is only by doing some- 
thing worth while that men can increase the comforts 
of themselves and all other men. Let those who doubt 
that wasted effort is the common loss of all men, con- 
sider the following: Suppose a hundred men are em- 
ployed to build a house; at the end of a month, there 
will be a valuable structure. But suppose, instead, they 
are employed to dance; at the end of a month there 
would be only a bill for shoes. 

Perhaps there is truth in the idea expressed by some 
that phonographs, piano players, automobiles, and other 
pleasant things which induce men to shorten their work- 
ing hours, have had a share in producing the past and 
present business depression. Certainly, whatever takes 
men from the production of food and increases the num- 
ber of those who must buy it from others, must neces- 
sarily produce first a rise in the price of food, and then 
a decrease in the demand for everything else. 


News Notes 


THE ANNUAL MEETING Of the National Association of 
Cotton Manufacturers will be held in the Mechanics 
Building, Boston, April 29 and 30. General business 
of the association will be transacted, and papers on cot- 
ton manufacture presented, among them one on ‘‘The 
Care of Boilers in Cotton Mills,’’ one on ‘‘ Electric 
Power Contracts,’’ one on ‘‘ Prevention of Decay in Mill 
Timbers,’’ and one on ‘‘The Uses of Compressed Air in 
Cotton Mills.’’ At the same time, there will be held an 
exhibition of textile machinery, and arrangements will 
be made by many of the public institutions of Boston 
for the special accommodation and entertainment of 
visitors. , 


THE Epwarp MANUFACTURING Co. will in future be 
the title of the organization formerly known as the Ed- 
ward Steam Specialty Co., 343 South Dearborn St., Chi- 
cago. The reason for the change is that the company is 
engaged in high pressure engineering and the develop- 
ment of valves and appliances for the control of high 
pressures in hydraulic, air and steam handling, and for 
the use of superheated steam. The apparatus is devel- 
oped to increase efficiency and cut down the cost of 
power, and the company is not engaged in the handling 
of steam specialties as ordinarily understood. 


Homer WHELPLEY of Cleveland, Ohio, who was rep- 
resentative of The Fisher Governor Co. in the East, is 
no longer connected with this firm and all communica- 
tions to this company should be addressed to the home 
office at Marshalltown, Iowa. 
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Tue Terry Steam TurRBINE Co. has acquired from 
the Rateau Steam Regenerator Co., a license to manu- 
facture mixed pressure turbine regulators under Rateau 
United States Letters Patent. 


S. Wourr, formerly manager of the Cleveland office 
of the Allis-Chalmers Mfg. Co., has been appointed Chi- 
cago manager for the DeLaval Steam Turbine Co., for 
sale of its steam turbines, centrifugal pumps, centrifugal 
air compressors, and speed reducing gears, with offices 
in the Peoples Gas Building. 


SEALED PROPOSALS will be received at the office of the 
superintendent of prisons, Department of Justice, Wash- 
ington, D. C., until March 2 for furnishing and deliver- 
ing at the United States penitentiary, Leavenworth, 
Kans., elevator equipment for hospital building, in ae- 
cordance with specifications, copies of which may be. had 
upon application to the office of Superintendent of 
Prisons. 


SEALED PROPOSALS will be received at the Office of 
the Supervising Architect, Treasury Department, Wash- 
ington, D. C., until March 11 for the construction com- 
plete (including mechanical equipment, lighting fixtures, 
and approaches) of the United States post offices at 
Osage City, Kans., De Soto, Mo., and Bainbridge, Ga. 
Drawings and specifications may be obtained from the 
Office of the Supervising Architect. 


THE RETIREMENT of Leroy M. Lewis as secretary and 
treasurer and stockholder of the Schade Valve Mfg. Co., 
to devote his entire time to his interests in the Asso- 
ciated Automatic Sprinkler Co., necessitates the follow- 
ing reorganization in the company’s officers, effective 
Feb. 9, 1914: 

Albert Schade remains as president. 

S. C. Delamater, formerly of the Parker Boiler Co., 
becomes secretary and sales manager of the Schade 
Valve Mfg. Co. 

Louis Schade becomes treasurer. 

The same progressive, aggressive and courteous poli- 
cies of the company will be continued and extended 
under the direction of the new organization. j 


THe Unirep States Civin Service CoMMISSION an- 
nounces an open competitive examination for pulp and 
paper engineer to fill a vacancy in the Forest Products 
Laboratory, Forest Service, Madison, Wis., at a salary 
of $3500 a year. The duties of this position will be to 
direct the work of the section of the Forest Service which 
conducts pulp and paper investigations. Applicants 
should be thoroughly familiar with the methods and 
processes employed in the manufacture of wood pulps 
and of the paper made therefrom as commonly prac- 
ticed in the United States, and with the technical prob- 
lems confronting the pulp and paper industry in the 
United States. Applicants will not be assembled for 
this examination, but will be rated upon the evidence 
adduced as to their general education and training, and 
their practical experience and fitness. Persons who meet 
the requirements and desire this examination should at 
once apply for application Form 1312 to the United 
States Civil Service Commission, Washington, D. C., 
using the title, ‘‘Pulp and Paper Engineer (Male).’’ 
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Fire-Tube Boiler 


FLat REVERBERATORY ARCH Furnace. PuLaTEs, SEAMS 
AND JoINTs Not SuBJECTED TO HigH TEMPERATURES. 
FreEE ExXpaNsioN OF TUBES AND OTHER Parts 


S shown by Fig. 1, this boiler is a combination of 
the water-tube and fire-tube types, consisting of a 
tubular boiler to which are riveted a water leg at 
the rear and a water saddle at the front, with 2 rows of 
water tubes between. Both rows of tubes are connected 
to the rear leg and the upper row is attached to the front 
saddle; but tubes of the lower row enter separate steel 
headers which communicate with the saddle through 
curved circulating tubes. As there are no cross connec- 
tions between the headers, circulation for eacn tube is 
fixed and every one is free to expand independently of 
the others. The area of leg connections to the shell is of 
liberal size, as it exceeds by 100 per cent the combined 
tube areas. 
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FIG. 1. VIEW SHOWS CONSTRUCTION OF HAWKES BOILER 
AND ITS SETTING 


Since the upper row of water tubes is covered with a 
tile roof consisting of half-thickness firebrick and a layer 
of asbestos, no part of the boiler shell comes in contact 
with the products of combustion, thus removing the shell 
and all riveted joints and seams from the deteriorating 
action of the hot gases. Except for a few feet at the rear, 
tubes of the lower row are completely encased in massive 
interlocking tile, forming a Dutch oven self-contained 
furnace with a flat inclined roof with which the gases 
come in contact, insuring ignition and good combustion. 

Three direct passes of the gases give ample time for 
complete combustion and for heat .absorption. They 
travel back beneath the lower row of tubes passing up- 
ward between them at the rear, and moving toward the 
front between the 2 rows of tubes. Then they pass be- 


Combined Water-Tube and 
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Power Apparatus in Shop and Market 
New Ideas In ACaking, Buying and Selling 


tween the circulating tubes and through the fire tubes 
into the smoke box at the rear. 

By rapid circulation, the scale and mud deposits are 
carried away from all fire action to the bottom of the 
shell where they do little harm and may be readily blown 
out. Every tube has an opening outside the setting for 
cleaning, being accessible from either end, and the shell 
has a manhole above the tubes in front and below at the 
rear, giving access below the tubes as well as in the 
steam space. Water tubes are reached through the front 
panel and hand-holes opposite the circulating tubes are 
provided in the rear of the saddle above the tile roof. 
The main blowoff is located in the bottom of the shell 
and an auxiliary blowoff is placed in the bottom of the 
rear water leg, both being away from the corrosive ac- 
tion of heat and gases where they may be easily in- 
spected. 

Owing to the fact that the fire tubes are in the third 
pass and are not subjected to the higher temperatures of 
the gases of combustion, the liability of burnt, overheated 


FIG. 2. ILLUSTRATION OF HAWKES BOILER ABOUT TO BE 
PLACED ON SKIDS FOR SHIPMENT 


or leaky tube ends is remote. The flue cap doors, which 
are lined with fire felt, afford ready access for blowing 
the tubes and cleaning the top of the furnace roof. With 
the aid of soot blowers the soot is driven through the 
tubes in the direction of the natural draft to the rear 
extension smoke box where it can be removed from a 
door through which the tubes and lower manhole are 
reached. A clean-out door may be placed in either the 
rear or side wall as desired. 

Figure 3 illustrates the brick setting of this boiler, 
the entire weight of which is sustained, independently of 
the brick walls, by 4 supporting columns. The 2 rear 
columns are provided with plates and rollers allowing 
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the boiler to expand to the rear away from its setting. 
The foundations consist of 4 piers which carry the boiler, 
while the side walls rest on concrete footings that sup- 
port only the walls. The front is made of steel through- 
out with mountings of cast iron. 

Brickwork incloses only the fire surface of the fur- 
nace and combustion chamber, so that leaks and corro- 
sion are exposed to view. Superheaters may be installed 
at any time without disturbing the setting by removing 
the tile on the upper water tubes and placing in the 


FIG. 3. 600 HP. INSTALLATION OF HAWKES BOILERS, SHOW- 
ING HEIGHT OF BRICK SETTING 


space between these tubes and the bottom of shell, 2 
banks of superheaters covered over with tile. In the 
application of stokers to this boiler, the hoppers can be 
set flush with the front, reducing the space occupied. 

The boiler contains a large volume of water, liberal 
steam space and steam liberating surface, giving reserve 
for load changes. 

This boiler may be furnished with steel cased setting 
instead of brick, if desired, and is manufactured by the 
Hawkes Boiler Co., of Chicago. 


Pop Safety Valves 


OR the different conditions of service, to meet the 
requirements of discriminating engineers, it is nec- 
essary to have many varieties of pop safety valves, 

and the line herewith illustrated and described, made 
by the Lunkenheimer Co., of Cincinnati, will give an 
idea of these conditions and how they are met. 

In the first illustration is shown the Sentinel bronze 
top outlet valve, which in general has the same con- 
struction as others of the Lunkenheimer line. There is 
the usual beveled valve disc and seat, the spring which 
forces the valve against this seat, the lever for raising 
the valve to test it, the bonnet to enclose the spring 
and working parts, and the regulating ring to determine 
the amount which the valve shall relieve the pressure 
before closing. When it is desired to change the pres- 
sure at which the valve will close, the lever, U, is re- 
moved and the bonnet, C, which gives access to the 
regulating screw, L. To set for a higher pressure, the 
screw is turned down, placing a greater load on the 
spring, and for a lower pressure, the screw is turned up, 
thus lessening the spring tension. 
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After a valve has been reset, it will usually relieve 
too much or not enough, and this is rectified by the 
ring, H, located in the base of the valve, and screwing 
over an extension of the seat. This ring covers or un- 
covers, as the case may require, a series of holes, T, 
drilled around the extension of the seat. By removing 
the set screw, I, and inserting a wire, the regulating ring, 
H, may be turned up or down, as desired. When turned 
up, it covers the holes, so that only a small quantity 
of steam can escape through them, which keeps up the 
pressure on the bottom of the disk flange, or lip, giving 
it a higher lift and holding it longer off the seat, there- 
fore allowing the steam to escape to a lower pressure 
before the valve again seats. If the ring is turned down, 
it uncovers the holes and the steam escapes more freely, 
thus decreasing the amount of relief, or, as it is called, 
the ‘‘pop.’’ This reduction in pressure may be varied 
from as low as 1 lb. to as high as 15 lb., depending 





SENTINEL BRONZE TOP OUTLET POP SAFETY VALVE 
DUPLEX LUNKENHEIMER POP SAFETY VALVE 


Fig. 1. 
Fig. 2. 


on the pressure carried in the boiler. 

In this type of valve, an extension on top of the 
disk, G, fits into the bottom of the bell, A, thus encasing 
the spring, K, and protecting it from the action of the 
steam. 

In the valve, as shown, the discharge is through the 
top, but in case it is desired to have the steam escape 
at the side, an angle pattern is used, having a side open- 
ing on the bell. 

In the iron body, the body is of iron with bronze 
mountings, and is made either with a spring casing, or 
where there is not the need to protect the spring from 
the steam, it is made in what is known as the plain 
pattern, without a casing around the spring. 

In some cases, the use of a large size valve is objec- 
tionable, and in some special cases a valve above 5 in. 
in diameter is prohibited. It then becomes necessary 
to use 2 smaller valves, having a combined area equal 
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to that of a required large size valve, and for this there 
may be used what is known as the ‘‘twin’’ pop valve, 
consisting of 2 separate valves attached to a suitable 
base or Y, or the duplex valve shown in Fig. 2 may be 
used, consisting of 2 independently operating valves in 
one casing. The twin form can have one valve renewed 
at less expense if it becomes damaged beyond repair, 
than would be the case in the duplex. But if it is de- 
sired to carry the steam outside the boiler room, the 
duplex calls for only one connection, while the twin 
would call for 2 pipe connections and outlets. 

In the marine pattern, a wing handle is added at the 
top of the valve, by which the disk may be turned reg- 
ularly on its seat for regrinding purposes, or while the 
valve is under pressure, to remove slight incrustations 
that may lodge on the seat. Another form has the 
spring exposed above the valve chamber, thus positively 
protecting it from the steam and permitting of inspec- 
tion at any time. This type is particularly well adapted 
for use with superheated steam, where the extremely 
high temperature might cause the spring to lose its 
tension. The working parts are practically the same as 
for the valve shown in Fig. 1. 

For locomotive service, the hand lever for operating 
the valve is omitted in order to comply with the require- 
ments of railroads; and where the noise of escaping 
steam is objectionable, as in the case of hoisting engines, 
steam tractors, or steam shovels, a bell is added on top 
of the valve containing a series of perforated plates, 
which permits the steam to pass freely, but retards its 
velocity so that the noise of escape is almost entirely 
done away with. 

For use on steam-heating boilers, where the pressure 
is not over 15 lb., the alert type is made, which has the 
regulating ring, spring and testing lever, but is so 
arranged that the pressure cannot be set over 15 Ib., 
although the valve may be set to relieve at any pressure 
under 15 lb. that may be desired. 

For special service, the valves are made with seats 
of hard nickel composition, and may have special heavy 
construction where necessary, and where desired, other 
materials than brass or iron may be used, as, for in- 
stance, puddled semi-steel or cast steel. 

In order to divide the pressure on the dise equally, 
the springs are large and rest between ball and socket 
plates, and the dises are well guided, both top and bot- 
tom, to insure perfect seating. 


Adapted Grease Cups 


T is now conceded by lubricating experts that grease 
must be made in different densities or consistencies 
to suit various conditions—heavy, viscous greases 

for heavy, slow speed bearings, and lighter, less viscous 
densities for lighter and higher speed bearings. 

The selection of the proper density for each purpose 
is of prime importance, but in addition, in order to ob- 
tain highest efficiency, it is necessary to see that. all 
machinery be in perfect alinement, that the bearings be 
properly grooved so as to spread the grease over the 
entire bearing faces of the journals and that proper 
means be used to apply the grease. It is but natural 
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that study of this phase of the subject by the Keystone 
Lubricating Co. should result in the production of a 
series of cups adapted to various purposes. Recent mod- 
els are the Organ Spring Automatic grease cup and the 
Organ Centrifugal cup. 

The Organ Automatic Cup is constructed without 
the usual threaded stem and no wing nut. When prop- 
erly adjusted it feeds grease very evenly and steadily 
for a long period. The grease is placed in the bonnet 
without removing the plunger or spring. 

The centrifugal cup is intended primarily for loose 
pulleys and thrust bearings and the grease feeds through 
the cup only when the bearing is moving. The motion 
of the bearing forces the piston of the cup against the 
grease, causing it to flow down the feed tube to the 
bearing. For the purposes intended this has proved un- 
usually efficient and economical. 


Monitor Power Pump 


Moror-DriveN, Back GEARED. PuMp- 


ING SET, witH NEW _ FEATURES 


LACED upon 1 bed plate, the pump, gearing and 
and motor of the Monitor power pumping sets 
are held rigidly in alinement, preventing excessive 

wear and noise. Although the set is compact, the vari- 
ous parts are readily accessible in case repairs become 
necessary. The pump is double-acting, designed with 


HUMPHRYES DIRECT CONNECTED MONITOR POWER PUMP 
WITH MOTOR 


especial reference to durability, strength and capacity 
and the cylinder heads are relieved of all strains by 
means of crosshead guides. The cylinder is made sepa- 
rate from balance of pumps and is bolted to the frame, 
making it easy to repair. 

Bronze valves and: seats are used, each placed in a 
separate valve box on the outside of the pump and 
easily accessible by removing the cap. Plunger rod 
is steel brass cased and the rear rest consists of 2 steel 
guides so that the piston will not get out of alinement. 
Piston packing is tightened by means of stud bolts. 

The illustration shows the arrangement of this pump- 
ing set, which is made by the Humphryes Mfg. Co., of 
Mansfield, O. 
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Novelty Plunger Oil Can 


HEN the oil is cold, or when there is a slight 
clogging of the spout, it is annoying to wait for 


the oil to flow from a gravity or a spring bottom , 


can. It is also a nuisance to stop to clean out the spout, 
although sometimes it must be done, and it is an advan- 
tage to have a definite amount of oil delivered by the 
can at each compression. In the can herewith illus- 
trated, called the ‘‘Will,’’ a plunger is arranged to 
foree the oil positively through the spout of the can. 
On the inner end of the spout is a chamber or eyl- 
inder into which a leather packed plunger is forced by 
means of the knob which projects through the bottom 
of the can. On the bottom of this plunger disk is a 
eap which fits over the tube through which the plunger 
acts, thus making an oil-tight joint, and the plunger is 
held out by a spring resting against the thumb piece. 


FIG. 1. BROWN 


THE WILL FORCED FEED CAN . 


The can is made of steel, either coppered, nickeled or 
polished steel finish, and is provided either with a short 
spout 41% in. long, or with a long spout about 7 in. long. 
It-is, therefore, substantial in construction, has no pro- 
jecting parts to bend or break off, and is moderate in 
first cost. It is manufactured and for sale by the Will 
Mfg. Co., 1742 Monadnock Block, Chicago. 


By A SPECIAL sysTEM of rotation originated by John 
MeLaren, Superintendent of San Francisco’s Parks, 
every flower of the million plants of the tropical garden 
at the Panama-Pacific International Exposition will be 
in full bloom during the 10 months the exposition will 
be open to the public. A duplicate of every plant will 
be kept in the nurseries, greenhouses and lath-houses 
and as one in the open ceases to bloom, a forced plant’ 
will be substituted for it. 
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Brown Continuous Recording 


Instrument 


HE Brown Instrument Co. and the Keystone Elec- 
T trical Instrument Co., of Philadelphia, Pa., are 
placing on the market a new type of continuous 
recording instrument for use as an electrical pyrometer 
for recording temperature, and also as a recording volt- 
meter or ammeter. Great efforts have been made to pro- 
duce an instrument as simple in construction as pos- 
sible and of the most compact form. The case of the 
instrument is only 15 in. high by 8 in. wide, and pro- 
jects from the switchboard or wall 7 in. The space ocecu- 
pied by the instrument has been largely reduced by plac- 
ing the clock mechanism behind the record chart instead 
of to one side, and the record chart is the only part 
shown on the face of the instrument. 
One 2-months’ roll of record paper is used, which can 
be supplied with an ink ribbon to make a dotted ink 


FIG. 2. RECORDING INSTRUMENT 


WITH COVER REMOVED 


record, or the record can be made on coated paper, 
which does away with the use of ink or ribbon entirely. 
It is only necessary to wind the clock once a week and 
change the roll of record paper once every 2 months. 
We show, in Fig. 1, the complete instrument with 10 hr. 
record on the recording chart. One scale is placed above 
the record so that the indications are clearly visible at 
all times, and the paper has the scale printed on it for 
direct reading. 

In Fig. 2, we show the instrument with the door 
open and the interior construction can be clearly seen, 
this case need only be opened once every 2 months to 
renew the roll of paper. 

This new continuous recording instrument will prove 
particularly advantageous for use as an electric pyrom- 
eter in conjunction with thermo-couples, for resistance 
thermometers for measuring low temperatures, or for 
recording volts or amperes. As the d’Arsonval type of 
direct-current instrument is used of the frictionless type 
to prevent lag in the readings, a particularly sensitive 
and accurate instrument is secured. 
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Carburetor for Kerosene 


Ustine Exuaust Gas to ContTROL 
Rate OF Burninc oF FveEu 


EREWITH is a diagram showing the features of 
the Harroun kerosene carburetor. 

Part of the exhaust is forced through the space 
around the Venturi tube, which heats this corrugated 
surface to a cherry red. This Venturi passage is in 
the form of a spiral and as the dense atomized fuel is 
drawn through by the suction of the motor the heavier 
parts are thrown to the outside against the heated sur- 
face by the centrifugal force and the more volatile 
portion of the fuel remains in the center. 

The fuel, as it is sprayed from the nozzle and comes 
in contact with this hot surface, is turned into a vapor. 
This vapor is partially mixed with air which comes 
through from the bottom of the Venturi and is further 
diluted with cold air which comes through the secondary 
air valve. 




















HARROUN KEROSENE CARBURETOR 


The fuel opening in the nozzle is automatically 
opened and closed by the action of the secondary air 
valve. There is but one adjustment on this carburetor. 
It is operated from the driver’s seat through a suitable 
connection to the lever A, on the side of the carburetor. 
This raises and lowers the fulerum of the rocker arm 
G, which is inside of the carburetor ‘and raises and 
lowers the needle B, as it is actuated by the air valve E. 

One of the original features of this carburetor is 
that of taking a small portion of the exhaust gas back 
into the charge through the air valve opening. 

It has been discovered that a part of tne exhaust 
gas mixed with the charge eliminates the disagreeable 
pound which is always more evident. with kerosene than 
with gasoline. This gas mixing feature is an advantage, 
however, even with gasoline, as it will eliminate car- 
bon knock. 
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There is furnished with this carburetor a means of 
regulating the amount of exhaust gas used, by the but- 
terfly valve C. This may be operated from the dash 
and provides regulation of the maximum expansion 


-period in relation to the piston travel under varying 


running conditions. 

For instance, it is a well known fact that the fuel 
consumption per horsepower ranges from % to 34 lb. 
per horsepower-hour at about 1000 ft. per min. piston 
speed and increases rapidly, both as the piston speed 
decreases or increases from this point, consuming some- 
times as much as 11% lb. per horsepower-hour at about 
500 or 1600 ft. per min. piston speed. 

This is an undesirable condition and is due to the 
fact that the speed at which a correct mixture will burn 
happens to be just right, at 1000 ft. piston speed, to 
give its maximum pressure at the moment the crank 
arm and connecting rod are at right angles to each 
other, and the leverage the greatest; therefore, any 
agency that will retard this burning speed without 
retarding the spark timing at slow motor speeds will 
increase the thermal efficiency. Under actual running 
conditions an automobile motor is rarely pushed to its 
maximum or even a normal load. 

Atmospheric conditions such as altitude and tem- 
perature also affect this burning speed of the charge, 
and it seems reasonable that there should be some means 
of control of this condition, and this method seems to 
solve the problem satisfactorily. The mileage on a 
gallon of fuel is much increased and strange to say, 
the more of this exhaust element that is taken back into 
the motor, the cooler it will run. 

This carburetor runs on either gasoline or kerosene 
without any change of adjustment. In fact, it is a 
highly developed gasoline carburetor which has the 
added feature of running on cheap grocery store coal 
oil. 

The mileage is 10 per cent greater when using kero- 
sene than when using gasoline. Recent tests with this 
device have proved that it will haul 1 ton 1 mile for 
¥% cent for fuel. 

Ray Harroun is the inventor and the device is now 
being marketed by the Electric Renovator Manufactur- 
ing Co., of Pittsburgh. , 


THe SouTHERN Pusuic Uriuities Co. has let con- 
tracts for the construction at Lookout Shoals in Iredell 
County, N. C., on the Catawba River, of a big dam and 
power plant, which will develop 26,400 hp. of electrical 
energy, the machinery installation to consist of 4 6600- 
hp. units and 2 exciter units. The contract was let to 
the Hardaway Contracting Co. of Columbus, Ga. The- 
company has already developed 128,000 hp. from the 
following places: At Catawba, S. C., 10,000 hp.; at 
Great Falls, 32,000; at Rocky Creek, 32,000; and at 
Ninety-Nine Islands, 24,000, making 98,000 hydro-elec- 
trical horsepower. In addition, there are 3 auxiliary 
steam plants, at Greenville, Greensboro and Mt. Holly, 
making an aggregate of 30,000 hp. The addition of 
26,400 at Lookout Shoals will make a total horsepower 
of 154,400. 
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New Power Plants 


PRELIMINARY sTUDY looking to the building of a 
great central plant at Washington, D. C., to supply a 
large number of public buildings with heat, light and 
power, has been started. As the first step in this direc- 
tion, L. B. Stillwell, consulting engineer of New York, 
has been employed as an expert to work with the engi- 
neering force in the office of the supervising architect 
of the Treasury Department. 

The central heating and power plant is to be located 
on the river front facing Potomac Park, at Water street, 
between 13th and 131% streets southwest. The sundry 
eivil bill appropriates not more than $1,494,104. The 
Secretary of the Treasury has full power to enter into 
contracts to the full limit of the cost fixed by law. 

Heat, light and power are to be provided to buildings 
of the government, old and new, west of the Peace Monu- 
ment. The buildings are: The bureau of engraving and 
printing, the buildings of the Department of Agricul- 
ture, the Treasury building, the White House and build- 
ings on the White House grounds, the State, War and 
Navy building, the Winder and the Mills buildings, the 
Court of Claims building, the National Museum, the 
Smithsonian Institution, the Army Medical Museum, 
the fish commission, the Washington Monument, the 
District building and the Post Office Department, and 
the buildings, when constructed on the sites acquired, 
for each of the departments of State, Justice and Com- 
merce and Labor. 


Tue Pirrsrorp Power Co., one of a series of hy- 
draulic power developments in Vermont owned by Rut- 
land Railway, Light & Power Co. interests, has begun 
work on a new power house near ‘‘Slab City’’ in Uhit- 
tenden. The Chittenden reservoir has a capacity of 
1,000,000,000 cu. ft. of water. Another drop of 220 ft. 
is to be arranged and 2000 added horsepower thus gen- 
erated. The site of the new power house is on the stream 
leading from the Chittenden reservoir to the main power 
house on the Rutland concern. 

There will be 2300 volts generated in the new power 
house, which current will be increased to 13,UU0 volts 
for local use and 44,000 volts for Springfield and Clare- 
mont, N. H., where it will be transmitted by the Colonial 
Power Co. The new plant will sell 4 of its power to the 
Colonial Power Co., the rest to be for use by the Rutland 
Railway, Light & Power Co. 

A penstock 7000 ft. long will extend from the Chit- 
tenden dam to the new power house. The new power 
plant will draw from the Chittenden reservoir, but will 
in effect use the same water as is later used by the pres- 
ent Mendon plant. 


DRAFTSMEN IN THE EMPLOY of the Worcester (Mass.) 
Electric Light Co. are planning an addition to the power 
house on Webster St. to accommodate the big turbine 
that has been ordered. The plans call for an addition 
about 25 by 70 ft., a duplicate of a building already in 
use for the same purpose, and the construction will 
match the power building. The turbine, which is to be 
6250 kw., and which is being furnished by the Westing- 
house Co., Pittsburgh, is expected to be ready for use 
by July 1, according to Mr. Smith. 
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THE CuLarEMonT (N.H.) Paper Co. has begun work 
on a new power house to be used to furnish electrical 
power. A new General Electric 500-kw. steam turbine 
will be installed. 


THE SECOND DISTRICT PUBLIC SERVICE COMMISSION re- 
cently issued an order permitting Lewis G. Senif and 
Charles G. Senif to begin construction of an electric 
plant in the village of West Winfield, Herkimer County, 
N. Y. 


THE CONTRACT FOR THE ADDITION to the Lowellville 
power house of the Youngstown (0.) Consolidated was 
let to the A. & S. Wilson Co. of Pittsburgh, the lowest 
bidders. Although all of the contracts for machinery 
have not as yet been let, large contracts have been given 
to the Edgemoor Boiler Co. and American Engineering 
Co. 


Civit ENGINEER J. Newron JOHNSTON, of Florence, 
S. C., has secured the contract from Lake City to put in 
a modern electric light and power plant at a cust of 
about $12,000. The plant will consist of a brick power 
house, a 100-hp. boiler and 100-hp. engine and generator, 
about 5 miles of line for service. The work must be let 
out on contract and be completed within 3 months. 


AN ORDER HAS BEEN ISSUED by the railroad commis- 
sion requiring the Neshonie Light and Power Co., of 
La Crosse, Wis., to furnish to the commission, within 3 
weeks, complete plans and specifications for a hydro- 
electric power plant to be built on the site of the pres- 
ent one. When the plans and specifications are ap- 
proved by the commission, it is required that the plant 
shall be built and completed within 6 months. 


THE NEW POWER STATION of The Adirondack Elec- 
tric Power Co. at Watervliet, N. Y., is completed. There 
will be no loss of service. Changing the distribution of 
currents from the old apparatus to the new will be 
gradual and very complicated. Two of the three banks 
of transformers in the new station will be brought into 
play and taxed to their capacity. The third bank will 
be kept idle until the change is made, in case an emer- 
gency should arise. 


Book Review 


ELectricaL Buue Boox for 1913-1914; 228 pages, 9 
by 12 in., stiff cloth binding; price, $2.00. 

This book, which is in the sixth edition, is designed 
by the publisher to provide in compact form, complete 
information regarding the rules of the National Elec- 
trical Code, with illustrations as to proper methods of 
making installation, and doing wiring, and to give a 
complete ‘ist of approved fittings:as published by the 
Board of Fire Underwriters, with illustrations of the 
different makes and kinds of fittings and apparatus 
recommended, so that a man, whether expert or not, 
can understand and interpret the rules, and can deter- 
mine what material is approved and may be safely 
installed. 

The code is annotated and illustrated so that all 
provisions are made clear, and a list of material is 
arranged alphabetically, with a classified index of ad- 
vertisers, so that the material for any requirements 
may be found quickly and conveniently. Other valu- 
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able features of the book are: articles on common-sense 
methods of wiring calculation for direct or alternating- 
current circuits; method of treatment for electric 
shocks; street lighting schedules; industrial motor appli- 
cations, giving the power and speed required for dif- 
ferent kinds of machinery; care and handling of motors 
and methods of installation; data on illumination eal- 
culations; and a chart for graphic analysis of the 2 
rate power schedule for central stations. The book 
is a valuable reference for anyone having to do with the 
installation of electrical machinery or apparatus, and 
ean be procured from the publishers, the Electrical 
Review Publishing Co., 608 S. Dearborn St., Chicago, 
Il. 


ENGINE Room Cuemistry, by Augustus H. Gill, sec- 
ond edition, 1913, 200 pages, illustrated; price, $1. 

The author starts with an introductory chapter on 
elementary chemistry, physical changes, and chemical 
symbols, then describes and illustrates a number of 
pieces of apparatus commonly used in chemical work, 
gives the reagents ordinarily used by a power-plant 
chemist, defines specific heat and explains the value of 
chemical tests. These chapters are followed success- 
ively by others on fuels and their analyses, the regula- 
tion of combustion, water, boiler scale, pitting and cor- 
rosion, mineral oils, animal and vegetable oils, then 
closes with an appendix containing tables of value to 
the engineer who is familiar with chemistry. In reality 
this is a book intended for those who have had the 
elements of chemistry and physics in a high school or 
night school course, and a review of the first chapters 
will put the reader in a position to understand more 
thoroughly the following chapters which are more tech- 
nical and apply directly to the power plant. While the 
chapters about materials used in the power plant, and 
the chemical changes which occur there, are quite fully 
discussed, it is doubtful whether the engineer who has 
not had laboratory training could make the tests de- 
scribed and thus put the information to practical use 
without considerable more information than is given in 
this text book. This is unfortunate, as a book of this 
nature should be of great value to the power-plant 
engineer. As a whole, however, the book contains much 
information which is of value in the power plant and 
will aid in its operation. 


Tue Bureau or Mines has copies of the following 
publications for free distribution, but cannot give more 
than one copy of the same bulletin to one person: Bul- 
letin 66, Tests of Permissible Explosives, by Clarence 
Hall and S. P. Howell; Bulletin 70, A Preliminary 
Report on Uranium, Radium and Vanadium, by R. B. 
Moore and K. lL. Kithil; Technical Paper 50, Metal- 
lurgical Coke, by A. W. Belden; Technical Paper 54, 
Errors in Gas Analysis Due to Assuming That the 
Molecular Volumes of All Gases Are Alike, by G. A. 
Burrell and F. M. Seibert; Technical Paper 56, Notes 
on the Prevention of Dust and Gas Explosions in Coal 
Mines, by G. S. Rice; Miners’ Circular 7, The Use and 
Misuse of Explosives in Coal Mining. By J. J. Rutledge. 

Requests for all papers cannot be granted without 
satisfactory reason. In asking for publications, please 
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order them by number and title. Applications should 
be addressed to the Director of the Bureau of Mines, 
Washington, D. C. 


Tue Water Suppty or Country Houses, by Dr. 
William Paul Gerhard, C. E., New York, 1914, 52 pages, 
5 by 714 in.; price, 40 cents. 

This discusses the various sources of potable water, 
giving their relative wholesomeness, and precautions to 
be observed; also, the mechanical means for making 
the water available for use, comprising appliances for 
lifting, storing, conveying, distributing and purifying. 


Catalog Notes 


IN A BOOKLET entitled ‘‘Mound Tools for the 
Engineer’’ are described a host of small tools which 
are used in the everyday life of the engineer. ‘Tools 
for the care and repair of bearings, cold chisels of all 
shapes, packing tools for all classes of packing, gasket 


and washer cutters, pipe scrapers and calking tools are 
among the many that are illustrated and have their 
uses explained in this booklet which will be sent to engi- 
neers who send in a request to the Mound Tool Co., St. 
Louis, Mo., mentioning Practical Engineer. 


SMALL MOTORS, Pamphlet No. 18, issued by the 
Westinghouse Electric & Mfg. Co., covers the application 
of small a.c. and d.c. motors. A detailed description is 
given of the construction of these motors accompanied 
by photographs of the various parts. There is also 
given the application of these motors to various devices 
such as washing machines, vacuum cleaners, piano 
players, pumps, sign flashers, and ironing machines. 


A PAMPHLET ENTITLED, Remarks from a Few 
of Our Customers, consists mainly of letters from users 
of the direct-connected generating set made by Eng- 
berg’s Electric & Mechanical Works, St. Joseph, Mich. 





PRACTICAL 


March 1, 1914 


FISHER GOVERNORS, reducing valves and power 
plant specialties are described in Catalog No. B-3 from 
The Fisher Governor Co., Marshalltown, Iowa. 


THE WICKES vertical water-tube safety steam 
boiler is illustrated and briefly described in a folder 
from The Wickes Boiler Co., Saginaw, Mich. 


BULLETIN G-5, illustrating and describing ‘‘Sims’’ 
hot water generators and convertors, live steam and 
water mixers, ete., was recently received. The manufac- 
turer is The Sims Co., Erie, Pa. 


‘““‘A BC DRYERS, Miniature No. 192, from Ameri- 
can Blower Co., Detroit, Mich., describes the company’s 
drying apparatus and quotes letters from companies 
in whose plants the dryers have been installed. 


CURTIS PNEUMATIC APPLIANCES, Catalog No. 
62, contains 80 pages on air compressors, air hoists, air 
cranes, pneumatic and hydro-pneumatic elevators, trol- 
leys, ete., manufactured by Curtis Pneumatic Machinery 
Co., St. Louis, Mo. 


ENGBERG dynamos and engines are described and 
illustrated in Bulletin No. 24, from Engberg’s Electric 
& Mechanical Works, St. Joseph, Mich. 

Bulletin No. 25 describes that company’s alternating- 
current, direct-connected generating sets. 


SIROCCO SYSTEM of purifying, cooling and hu- 
midifying is the subject of a bulletin preliminary to a 
general catalog and data book covering air purifiers and 
humidifying and cooling apparatus. This is Bulletin 
No. 23 from American Blower Co., Detroit, Mich. 


AN ATTRACTIVE CALENDAR has been received 
from the American Steel & Wire Co. of the daily memo- 
randum type, with ornamental brass base, space for 
memorandum each day, and the monthly calendar shown 
on each sheet. It is a convenience which everyone who 
receives it will appreciate. 


THE POWER OF A NAME is the title of a circular 
with an art cover just issued by the Westinghouse Elec- 
tric & Mfg. Co., containing reproductions of advertise- 
ments which have been run by this company in the va- 
rious popular and technical papers describing Westing- 
house Electric Ignition, Lighting and Starting systems. 


FROM S. F. BOWSER & .CO., Fort Wayne, Ind., 
we have received the following bulletins relating to oil 
filtering and circulating systems: Bulletin 2800-A, on 
oiling system economies; Bulletin 2804, on the 4F Type 
oiling system—a 2-tank inverted system with the filter 
located in the overhead gravity tank; Bulletin 2805, on 
5F Turbine Type intermittent large size systems; Bul- 
letin 2806, on the 6F Type system, which uses both 
small and large filter sections. 


ELECTRIC HOUSEHOLD HELPS is the title of a 
folder (No. 4197) just issued by the Westinghouse Elec- 
trie & Mfg. Co., illustrating the use of electrical devices 
in the household. The pamphlet is profusely illustrated 
with views of the devices and also of their application. 
The reading matter describes the cooking of breakfast, 
dinner, supper, lunches, and also treats of the uses of 
these devices in the boudoir, sewing room and other 
rooms about the house. A complete price list is given, 
showing the watts consumed by each device. 
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MECHANICAL RUBBER GOODS, including pump 
valvés, discs, packing, gaskets, etc., are described and 
illustrated in a recent folder from Jenkins Bros., 80 
White St., New York. 


HEATING FEED WATER with Exhaust Steam is 
the title of a new 32-page catalog, No. 51, relating to 
National feed-water heaters, closed type. The manufac- 
turer is The National Pipe Bending Co., New Haven,. 
Conn. 


-WESTINGHOUSE ELECTRIC & MFG. CO., East 
Pittsburgh, Pa., recently issued Publication 1532—1-14, 
a 44-page illustrated book giving the important features 
of the Westinghouse systems. Those described are the 
lighting system, consisting of a generator and a lighting 


switch, for use in connection with a 6-volt (3-cell) stor- 
age battery ; the ignition and lighting system, containing 
in addition an ignition coil, a timer and distributer as 
additional parts of the generator, and an ignition switch 
on the dash; the starting system, consisting of a 6-volt 
motor and a starting switch. 


COAL WASHING IN ILLINOIS, by F. C. Lincoln 
of the Department of Mining Engineering, has just been 
issued as Bulletin No. 69 by the Engineering Experi- 
ment Station of the University of Illinois. A great 
amount of data, gathered from experiments made in the 
Mining Laboratory of the University, personal visits to 
the various coal washeries in the State, and a thorough 
search of the scattered literature on the subject, have 
been compiled and tabulated in this bulletin. The bulle- 
tin also contains an article by S. W. Parr, which con- 
siders ‘‘ Moisture in Washed Coals,’’ and is a summary 
of tests made at the Experiment Station on carload lots 
of various washed coals. Copies of Bulletin No. 69 may 
be obtained upon application to C. R. Richards, Acting 
Director of the Engineering Experiment Station, Uni- 
versity of Illinois, Urbana, Ill. 
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OHIO RADIATOR, GLOBE, angle, check and gate 
valves are illustrated in a new folder preliminary to the 
new catalog of The Ohio Brass Co., Mansfield, Ohio. 


STANDARD SIZES of conduit for the installation 
of wires and cables are shown in a set of 6 charts recent- 
ly prepared. A circular concerning these charts may be 
obtained by addressing Geo. H. Duffield, Sec., National 
Electrical Contractors’ Association, 41 Martin Bldg., 
Utica, N. Y. 


FROM THE Simplex Wire and Cable Co., of Bos- 
ton, Mass., comes the Simplex Manual, a book of 89 
pages, containing tables and data for electrical engi- 
neers, contractors and wiremen, principally upon the 
dimensions and properties of copper, steel and iron wire 
in solid and cable form, for all sorts or purposes, with 
price list. 


““NATIONAL’’ BULLETIN No. 18A, on ‘‘Na- 
tional’’ reamed and drifted pipe, contains a complete 
description of the pipe, with a short introduction ex- 
plaining the process of well drilling, and information 
relative to the various accessories needed for the drilling 
and pumping of wells. A copy of the bulletin will be 
sent to readers at their request, by National Tube Co., 
Pittsburgh, Pa. 


WESTINGHOUSE Electric Vehicle Equipments, 
Section 3223, shows a number of illustrations together 
with detailed description of the construction of the elec- 
tric motor and its application. Curves are also given 
showing the performance of the 60-volt and 80-volt 
motors. An illustrated article is devoted to the equip- 
ment for charging electric vehicle batteries. 

Section DS1410, covers direct-current switchboard 
panels for 100 to 220-volt systems. <A detailed descrip- 
tion is given of the various apparatus mounted on the 
board, and sketches are shown of the arrangement fur- 
nished on standard panels. 


IN ST. LOUIS is a live association of engineers, 
ealled the Engineers’ Incitation Club, which is actively 
engaged in enabling its members to keep track of their 
costs and expenses, so that they may have data to prove 
the economy of their plants in case of prospect of cen- 
tral station competition. J. D. McDonough, secretary 
of the club, states that not a single isolated steam plant 
has been lost to one of its members in 5 yr., and at- 
tributes this to the log and record book which is issued 
annually by the club for the use of its members. This 
book gives a means of keeping careful record of daily 
expense and of work done around the building by the 
engineer in charge, as well as of the power that he fur- 
nishes from the plant. The book is well bound in cloth 
covers, and has for each month a record of water evap- 
orated, coal used, number of machines in operation, the 
output in kilowatt-hours, horsepower-hours and kilowatt- 
hours per pound of fuel, the amount of oil and grease 
used, also of waste and packing, and the number of 
hours that heat was delivered to the building. Another 
sheet gives the earnings for electrical work, pipe work 
and other work about the building, and summarizes the 
operating expenses for fuel, supplies, salaries and wages, 
and the income for heating or for the electric current 
outside the regular operation of the plant. 
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Position Wanted 


POSITION WANTED—Chief engineer of wide experience 
in large plants; with first class license for Ohio and chief 
from U. S. Government for Marine Engineer. Solicits cor- 
respondence from large manufacturing concerns in view of 
locating with same. Address C. E, Hardy, 247 Forer St., 
Lockland, Ohio. 2-15-2 


POSITION WANTED—By young man assistant in me- 
dium sized plant, or will take charge of small plant. Have 
had 4 years’ experience with small irrigation plants. Am 
taking correspondence course at present time. Box 226, 
Highland Park Station, Des Moines, Ta. 3-1-1 


POSITION WANTED—Chief engineer, 13 years’ experi- 
ence and reference. Expert in the mfg. of COs. Practical 
man for Ice and Electrical plant. First class license for New 
York and Pennsylvania. Age 35. Philip Lant, 1865 Putnam 
Ave., Brooklyn N. Y 3-1-1 
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POSITION WANTED—Manager, Supt. or Chief Engineer 
of private Electric Light, Water Works or Power Plant by 
thoroughly competent engineer. Well versed in all branches 
of Engineering, including erection of all types of gas, oil and 
steam engines, ice and refrigerating machinery, etc. Em- 
ployed by largest company in U. S., but desires a change so 
can remain at home. Address, Box 338, Practical Engineer. 

3-1-1 


POSITION WANTED-—As assistant engineer or will fire, 
wipe or oil in some electric light plant or manufacturer which 
has electric machinery in connection; can give good refer- 
ence; strictly sober; am student of I. C. S.; some experience; 
hold first class license; will accept a small salary to begin 
with and chances of a raise as I advance. Address Robert 
Pieper, Route 5, Houston Minn. 3-1-1 


POSITION WANTED-—By sstationary steam engineer 
with 10 years’ experience. Have run Corliss and high speed 
engines. Also 2 years’ experience with D. C. generators. 
Good character and ability. Reference. Address Box 201, 
Windsor, Mo. 3-1-1 


POSITION WANTED—Practical man. Age 30. Licensed 
7 yrs. in Philadelphia. Experienced 12 yrs. with steam, gas, 
electric, erecting and repairs. Sober. Steady. Will go any- 
where. Address Rox 337, Practical Engineer. 3-1-1 


POSITION WANTED—As power plant engineer or elec- 
trician. Have had 3 years’ experience. Can furnish A-1 ref- 
erences. Bruce Aitken, Box 52, Christopher, IIl. 3-1-1 


e Wanted 


IF YOU RECOGNIZE the value of approved specialties in 
an engine and boiler room as a means of higher efficiency; if 
you believe in this sort of thing to the extent that you think 
you could sell a well known boiler specialty in your territory 
for an old established manufacturer in the power-plant field, 
write and tell us all about yourself. On receipt of your letter 
we will outline our proposition in full, Address Box 324, 
Practical Engineer. £ 























WANTED—Every local Engineers’ Association to have an 
assortment of valuable power-plant books—Secretary write 
at once, for full particulars. Address Dept. C., Practical 
Engineer, Chicago. 


IF YOU ARE a night engineer, spend a few hours each 
day taking subscription for Practical Engineer. You will 
be paid well. Write Subscription Dept. They will start you 
in at once. 


WANTED—ALL STEAM USERS to have clean boilers 
without using compounds or chemicals in any form. Write 
“Otis,” No. 317 Norfolk Ave., Buffalo, N. Y. tf. 


WANTED-—Secretary of ical Engineers’ ‘Association to 
write at once in regard to a very interesting proposition. 
Address Practical Engineer, Circulation Department. 
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FOR SALE—Good paying electric light plant in lively 
town in western part of Missouri; good reasons for selling. 
Adrian Electric Light & Power Company, Adrian, Mo. 

2-15-2 


OUR MODERN BLUE PRINT CHART method of elec- 
trical wiring. Write for information. Electrical Wiring 
Diagram Co., Box -F173, Altoona, Pa. 11-15-12 


FOR SALE—At a Bargain. New 5x6, four-cylinder, gover- 
nor-controlled engine, fully equipped with carburetor mag- 
neto. Will sell for much less than cost. Fred Hanson, 570 
Prior Ave., St. Paul, Minn. 3-1-1 


ENGINEERS’ transits and levels slightly used, good bar- 
gains. W. F. Sprengnether Instrument Co., 205 Ozark Bldg., 
St. Louis, Mo. 2-15-2 


Patents and Patent Attorneys 


PATENT YOUR INVENTION. Send sketch for free ex- 
pert search and report as to patentability. Books on inven- 
tions and patents, and book of references from congressmen, 
manufacturers, bankers and inventors sent free. John S. 
Duffie & Co., 612 F St., N. W., Washington, D. C. tf. 


PATENTS—C. L. Parker, Attorney-at-Law and Solicitor 
of Patents. Patents secured promptly and with special re- 
Handbook for 
186 McGill Bldg., Washington, 

tf. 


PATENTS THAT PROTECT AND PAY. Advice and 
books free. Highest references. Best results. Promptness 
assured. Send sketch or model for free search. Watson E. 
Coleman, Patent Lawyer, 624 F St., Washington, D. C. tf. 


PATENTS—H. W. T. Jenner, Patent Attorney and Me- 
chanical Expert, 606 F St., Washington, D. C. Established, 
1883. I make a free examination and report if a patent can 
be had and the exact cost. Send for full information. tf. 




















gard to the legal protection of the invention. 
inventors sent upon request. 
DC, 











PATENT WHAT YOU INVENT. It may be valuable. 
Write me. No attorney’s fee until patent is allowed. Estab. 
1882. “Inventor’s Guide’ FREE. Franklin H. Hough, 357 
Loan & Trust Bldg., Washington, D. C 3-1-2 





PATENTS SECURED—Legal protection our specialty. 
Booklet free. Harry Patton Co., Suite 330, McGill Bldg., 
Washington, D. C. tf. 


OFFICIAL DRAWINGS FREE. Patents procured or fee 
returned. Expert services. Send sketch for Free search. 
The Patent Exchange, Garban Bldg., Washington, D.C. _ tf. 

AMERICAN AND FOREIGN PATENTS 
Prompt, persevering, reliable service. Book free. W. X. 
Stevens, 58 Adams St., Washington, D. C. 2-15-2 

PATENTABLE IDEAS WANTED—Send for 3° free 
books. R. B. Owens, 28 Owen Bldg. Washington D. C. tf: 








obtained. 








Help Wanted 


WANTED—An additional subscription solicitor wanted to 
cover towns in the state of Indiana. Excellent chance to earn 
extra money. Write to Subscription Department. tf. 


For Sale 


USE AN AIR-FRICTION with new 1914 improvements. 
Increases power and economy of motor one-half. Absolutely 
impossible to choke or load. Uses distillate, gasoline or half 
kerosene with finest results. Starts easy in coldest weather. 
We fit all motors, guaranteeing definite results or refund 
money. Exclusive county rights. Liberal exchange on other 
carburetors. The Air-Friction Carburetor Co., Dayton, Ohio. 

2-15-6 


FOR SALE—250-VOLT, D.C. UNITS—25-kw. Sturtevant 
with Sturtevant Marine engine, $600. 30-kw. Ft. Wayne with 
Skinner engine, $600. Two 75-kw. Crocker-Wheeler with Harris- 
burg engines, $1200. 150-kw. Western Electric with Watertown, 
engine, $1450. Duzets & Son, 50 Church St., New York. Send 
for complete “Bargain List.” 3-1-2 


FOR SALE—Two 250-kw. Rotary Converters, type E.C., 
form E, class 6-250-500, 500 r.p.m., 600 volts, d.c.; d.c. am- 
peres 416; a.c. end, 25 cycles, 3 phase 360 volts. These 
machines are in A-1 condition and can be delivered at once. 
Price $1,400 each, f.o.b. cars (Penna. delivery). F. H. Her- 
ring, Inc., 30 Church St., New York. 2-15-6 























Educational and Instruction 


ENGINEERS’ POCKET MANUAL, 175 pages, edited by 
University of Tennessee, will be mailed every subscriber 
sending in one new subscription to Practical Engineer. Gilt 
edges; bound in leather. 


Technical Books 


ENGINEERS AND FIREMEN—Send 10c in stamps for a 
40-page pamphlet containing a list of questions asked by an 
examining board of engineers. Stromberg Publishing Co., 
2703 Cass Ave., St. Louis, Mo. 3-1-1 


BOOKS ABOUT ELEVATORS—Best published. W. A. 
Morse, 19 Union Place, Yonkers, N. Y. 2-15-6 




















Miscellaneous 





ENGINEERS—DO YOU WANT to utilize your exhaust 
steam for heating or drying purposes, without back pres- 
sure on your engine? If so, address Monash Engineering 
Co., 1413 W. Jackson Blvd., Chicago, III. tf. 


MAKE MONEY on the side. 
out some money for yourself. Get subscriptions for Prac- 
tical Engineer. It pays well. Just drop a line to the Sub- 
scription Dept. They will tell you. tf. 





Here’s your chance to work 
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Goods—merchandise, machinery, ete.—do not 


sell themselves. 


The inventor of a very useful article could 
reap no pecuniary gain from his labor if he kept 


silent about it. 


Some medium of information between the 
maker and user is necessary. People must know 


before they can buy. 


In the early days of our country, the salesmen 
were this medium. When a manufacturer or 
merchant had a new product to market, he told 
the traveling salesmen about its manufacture, 
materials, methods of sale, price, use, ete. This 
salesman told the dealer; the dealer told the 
clerk and the clerk told George and Sam and the 


rest of his customers. 


This method involved lots of explanation, and 
used up much time of the manufacturer, sales- 
man, dealer, clerk. It took more of the buyer’s 
time, frequently in the midst of busy days, to 
listen to these explanations. And months and 
years were necessary to market an article with 


success. 


Then, printed advertising came, and it has 
developed, until now printers’ ink does the edu- 
cational work of the salesman, dealer, and clerk. 
The consumer, in his spare hours, reads the 
advertising pages of his periodicals where he is 


acquainted with products suitable for his use. 


It is less costly for the manufacturer to edu- 
sate his prospective customers by printed words. 
He can send advertisements to thousands of peo- 
ple over night, where it would require years for 
a force of salesmen to visit and tell the same 


story. He can expand his trade and increase 
his production more often, and the ensuing 
manufacturing in quantity reduces the cost of 
the product, which, in turn, naturally lowers the 


selling price. 


The dealer needs fewer clerks or salesmen, 
for when the customer goes to the store or supply 
dealer he generally knows exactly what he wants 
and it is a quick matter to wait on him. This 
lessens the labor expense, which the dealer has 
taken into account before fixing his prices. And, 
it does away with stocks which are the accumula- 


tion of years. Stocks are disposed of more rap- 
idly, reducing the overhead expenses. 


The buyer knows what the manufacturer 
claims for his product and that he is responsible 
for any dissatisfaction. He knows he can get 
quick redress if anything goes wrong. It is not 
necessary to wait for weeks, while the dealer 
writes the salesman and the salesman writes the 


house. 


Advertising is the cheapest method with which 
the manufacturer can talk and market to you. 
You do not pay additional for cost of the adver- 


tising. 


Who does, is asked? Well, let’s take the 
advertisements in this issue of Practical Engi- 
neer, for an illustration. We know that their 
cost is figured in the selling price of the product. 
You, really, pay it, but, think how much more it 
would cost these manufacturers to send a man to 


tell you the same information. 


In short, you would have to pay 
much more, were it not for advertising. 





